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Description 
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This invention relates to novel N-acyl-2,3-benzodiazepine derivatives. 

->o r 0 "!? 8 2,194,236 A ttiere have been ^ow" 1-(*^'nophenyO^-methyl-7,8-me%lenedioxy-3,4<lihydro-5H- 
7ZS 6 f °* azepine and •C*«*«on salts thereof. Activity on the central nervous system and the use in the therapy 
CNSstmulance and dopamine agonists have been indicated for these. In GB 2.162,184 Ainter alia 1-(4-aminophenyl)- 
4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine derivatives and acid-addition salts thereof have been described 
For these compounds central nervous effects. e.g. antiaggressive. anxiolytic, narcosis potentiating and hypnotic effects 
have been indicated. FR-A-2 566 774 1-phenyi-4-methyl-5^--7,8-dimethoxy-5H-2,3-benzodia2epin derivatives 
have been described. For these compounds activity on the central nervous system, eg. antiaggressive and soporific 
effects have been indicated. In none of these publications muscle-relaxant or anticonvulsive effects have been indicated 
for the compounds described there. 

Chemical Abstracts 1989, 111.: 187314f. for the compound 1-{4-aminophenyf)^-methyl-7,8-methylenedioxy-5H- 
2,3-benzodiazepine. muscle-relaxant and anticonvulsive properties have been indicated. 

From DE-A-2 353 1 87 there have been known 2-acyl imido. 5-phenyl-2.3-dihydro-1 H-1 ,4-benzodiazepin deriva- 
toves which may be substituted by a methylenedioxy group. It has been indicated that they can be used as tranquillizers 
having small musculotropic properties. ^ 

This invention relates to novel N-acyl-2,3-benzodiazepine derivatives of the general formula (I) 



so 



25 



30 




(I) 



NR 3 R^ 



wherein 



40 



45 



stands for a c i-6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino 
alkylamino, di(C^ alkyl)amino, pyrrolidino, phthalimido or phenyl group, or by one or more halogen(s)- or 
R i is a benzoyl, cyclopropanecarbonyl, C,. 5 alkylcarbamoyl or phenylcarbamoyl group; or R is absent 
^ when a double bond exists between the N(3) and C(4) atoms; 

R means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 

R means a C1.3 alkyl group; or 

Rj and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) atoms* 
R^ means hydrogen or a C^. A aliphatic acyl group; 

represents hydrogen; a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl 
am,no » C i-4 alkylamino, di(C M alkyljamino, pyrrolidino, phthalimido or phenyl group or by one or more 
halogen(s); as well as a benzoyl, palmitoyl, cyclopropanecarbonyl, C,. 5 alkylcarbamoyl or phenylcar- 
bamoyl group; and 



55 



the dotted lin^ represent valence bonds optimally being present, with the proviso that no double bond exists between 
the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 

and their stereoisomers as well as acid addrtion sails (where possible) and pharmaceutical compositions containing 
these compounds. 0 

As number of carbon atoms in the respective groups 1 to 4 (so far as not anyhow the upper limit is 4) particularly 
1 or 2, is preferred. Rom the halogen atoms fluorine and chlorine are preferred. In case of fluorine atoms preferably 3 
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of them are present as substltuents. 

The compounds of general formula (I) according to the invention have an asymmetric molecular structure. The gen- 
eral formula (I) relates to all possible individual stereoisomers and their mixtures. 

According to an other aspect of the invention, there is provided a process for the preparation of the new compounds 
of general formula (I) and the acid-addition salts thereof. 

TTie aim of the present invention is to develop new compounds of the general formula (I) which possess valuable 
central nervous system (CNS), particularly muscle-relaxant and/or anticonvulsive, activity. A single compound showing 
such effect is only known among 2.3-benzodiazepines. namely 1K4^minophenyl)-4-methyI-7 ( 8-methylenedioxy-5H- 
2,3-benzodiazepine (United States patent specification No. 4.614,740) also prepared by the authors of the present 
invention. In the course of detailed pharmacological screening it was revealed, however, that the above compound was 
positive in the Ames-test. i.e. it proved to be mutagenic. Thus, it is the specific aim of the present invention to find out 
novel 2,3-benzodiazepine derivatives which retain their valuable muscle-relaxant and anticonvulsive activity but are 
negative in the Ames test. 

The new compounds of general formula (I), wherein R, R 1 , R 2 , R 3 , R 4 and the dotted lines are as defined above 
and their pharmaceutical^ acceptable acid-addition salts completely satisfy this requirement. 
According to the invention, the compounds of general formula (0 are prepared by 

a) acylating a compound of formula (II) 



20 



25 



30 



35 




(ii) 



with a C,. 6 aliphatic carboxylic acid optionally substituted by a methoxy. cyano. carboxyl or phenyl group or by one 
or more halogen(s); or with benzoic, cydopropanecaiboxylic or palmitic acid or with a reactive derivative thereof- 
and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a C, . aliphatic 
acyi group substituted by a halogen, with a C v4 alkylamine, di(C,. 4 alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R 2 . R 3 and the dotted lines are as defined above R 4 
means a C,* aliphatic acyl group optionally substituted by a methoxy, cyano. carboxy. phenyl. C 1 4 alkylamino 
di(C M alkyl)ammo or pyrrolidine group or one or more halogen(s); or a benzoyl, cyctopropanecarbonyl or palmitoyi 
group; R and R 1 are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III), 



50 
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(III) 



wherein R is as defined above, with a C^ 6 aliphatic carboxylic acid optionally substituted by a methoxy, cyano, car- 
boxy or phenyl group or by one or more halogen(s); or with benzoic or cydopropanecarboxylic acid or with a reac- 
tive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 
means a C V6 aliphatic acyl group substituted by a halogen, with a C M alkyiamine, di(C M alkyl)amine or pyrrolid- 
ine, to obtain compounds of the general formula (I), wherein R 1 , R 2 , R 3 . R 4 and the dotted lines are as defined 
above, R means a aliphatic acyl group optionally substituted by a methoxy, cyano. carboxy, phenyl, 
alkylamino, di(C^ alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl or a cyclopropanecar- 
bonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI), 




wherein R stands for hydrogen or a-C H alkyl group and n is 1 in case of a-amino acids, whereas R 5 means hydro- 
gen and n is an integer of 2 to 5 in case of p.£ amino acids, and, if desired, removing the phthaloyl group, to obtain 
compounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen, 
R stands for a aliphatic acyl group substituted by an amino or phthalimido group, both R and R 1 are absent' 
and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R 4 is as defined above, with an N-phthaloylamino acid 
of the general formula (VI), wherein R 5 stands for hydrogen or a C M alkyl group and n is 1 in case of a-amino 
acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if desired, remov- 
ing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are as 
defined above. R 3 means hydrogen. R 4 is as defined above except hydrogen, R stands for a aliphatic acyl 
group substituted by an amino or phthalimido group and no double bond is present between the N(3) and C(4) 
atoms; or 

e) reacting a compound of the formula (II) with a d. 5 alkyl isocyanate or phenyl isocyanate. to obtain compounds 
of the general formula (I), wherein R 2 and the dotted lines are as defined above. R 3 means hydrogen, R 4 repre- 
sents a C^s alkylcarbamoyl or phenylcarbamoyl group, R and R 1 are absent and a double bond is present between 
the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R 4 is defined as above, with a C v5 alkyl isocyanate or 
phenyl isocyanate. to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are as 
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defined above, R 3 means hydrogen, Ft 4 is as defined above except hydrogen. R stands for a Cl 5 alkylcarbamoyl 
or phenylcarbamoyt group and no double bond is present between the N(3) and C{4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 




(IV) 



N02 

to a novel compound of the general formula (V) 




wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using any 
of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new compound of general for- 
mula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then acylating the 
compound of general formula (III) thus obtained, wherein R 4 stands for hydrogen, by using any of the above proc- 
esses b), d) or f), to obtain compounds of the general formula (I), wherein R 1 , R 3 and R 4 represent hydrogen, R 2 , 
R and the dotted lines are as defined above and no double bond is present between the N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R, R 1 , R 2 and the dotted lines are as defined 
above, R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a 
aliphatic carboxylic acid optionally substituted by a methoxy, cyano or carboxy group or by one or more halogen(s); 
or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula (I), wherein 
R 1 , R 2 , R 3 and the dotted lines are as defined above, R and R 4 represent a aliphatic acyl group optionally sub- 
stituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; and no double 
bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R. R 1 , R 2 and the dotted lines are as defined above, 
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R 3 and R 4 mean hydrogen and no double bond is peserrt between the N(3) and C(4) atoms, with a alkyl iso- 
cyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 f R 2 and the dotted lines 
are as defined above. R stands for a C t . 6 aliphatic acyl group optionally substituted by a methoxy, cyano or carboxy 
group, or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen; R 4 represents a Ct.5 alkylcar- 
bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 
0 acylating a new compound of the general formula (I), wherein R 1 , R 2 and the dotted lines are as defined above, 
R and FT mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI), wherein R 5 stands for hydrogen or a C M alkyi group' and n is 1 in 
case of a-amino adds, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and. 
if desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the 
dotted lines are as defined above, R represents a aliphatic acyl group optionally substituted by a methoxy, 
cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen, R 4 represents 
a aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present between 
the N(3) and C(4) atoms, 



and, if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to i) to an 
acid-addition salt. 

According to a preferred embodiment of the process of the present invention the acylation of the compounds of the 
general formulae (I), (II), (III) and (V) can be carried out preferably with a suitable carboxylic acid, in the presence of 
dicyclohexyl-carbodiimide in a suitable solvent, preferably in dichloromethane, in a temperature range of 10 to 30 °C 
during 1 to 25 hours. 

According to an other preferred embodiment of the present invention the compounds of the general formulae (I), 
(II), (III) and (V) can be acylated in a temperature range of zero to 150 °C by a suitable reactive acyl derivative, i.e. car- 
boxylic acid anhydride, mixed anhydride or acyl chloride, in the absence or presence of a solvent usually applied in 
acylations of such types such as chloroform or dichloromethane, in the absence or presence of an acid-binding agent 
such as triethylamine. If the additive acylation is performed with isocyanates. the reaction is advantageously carried out 
in dimethyfformamide, benzene or dichloromethane in a temperature range of 15 to 100 °C during 0.5 to 100 houre. 

The selective reduction of the compound of general formula (IV) to the compound of general formula (V), wherein 
R denotes a hydrogen atom, can be performed by an inorgaic or inorganic-organic complex metal hydride, preferably 
sodium borohydride, in a solvent or solvent mixture which has no or only low reactivity to the complex metal hydride 
applied. In these reactions aC w alcohol or pyridine is the solvent of choice. (Similar selective reductions are described 
in the U.S. patent specifications Nos. 4,423,044 and 4,835,152.) 

The nitro group of the new compounds of general formula (V) are reduced to an amino group by hydrazine or hydra- 
zine hydrate in the presence of a catalyst such as palladium, platinum or Raney nickel in a alcohol, dioxane. tet- 
rahydrofuran, benzene, dimethylformamide, dimethylacetamide or in a mixture thereof. 

According to a preferred embodiment of the process of the present invention the reduction can be carried out in 
methanol by hydrazine or hydrazine hydrate in the presence of Raney nickel catalyst in a temperature range of 10 to 65 
°C (U.S. patent specification No. 4,614,740) but, if desired, the reduction and the removal of the phthaloyl protecting 
group described in process d) can be performed in the same vessel. 

The N-phthaloylamino acids of the general formula (IV) containing a chiral carbon atom, wherein R 5 means a Ci 4 
alkyl group and n is 1 , can be prepared from DL-, L- and/or D-alpha-amino acids. 

The compounds of the general formula (I) of the invention, which contain a basic amino group, wherein R 3 and R 4 
mean a hydrogen atom or R and/or R 4 stand for an aminoacyl group, can be transformed to their acid-addition salts by 
known methods. 

The preparation of the compounds of the general formula (II) used as starting materials in the process of the 
present invention is described in the U. S. patent specification No. 4,614,740, that of the compound of the general for- 
mula (III), wherein R 4 stands for a hydrogen atom, in the U. S. patent specification No. 4,835, 152, while that of the com- 
pound of general formula (IV) is published in the French patent specification No. 85,09793. The compounds of general 
formula (III), wherein R stands for various acyl grups, are new. The process for their preparation is described herein- 
after, before Table 10, or they can be synthetized by methods described therein. The preparation of the new starting 
compounds of the general formula (V) is described in the Examples. The (a-e)-amino acid derivatives of general formula 
(VI) are prepared by methods known from the literature [J. Am. Chem. Soc. 35, 1 133.(1913); 4L 845 (1919)- Berichte 
der Deutschen Chemischen Gesellschaft 40, 498, 2649 (1907); 46, 1103, 3159 (1913); 47, 3166 (1914)] or by known 
methods using the reaction of phthalimide potassium with the required halocarboxylic acid. 

The compounds of the general formula (I) prepared by the process of the present invention possess central nerv- 
ous system (CNS) activity, such as anticonvulsive, muscle-relaxant and neuroprotective effects, which can be shown by 
pharmacological tests. 

In the comparative study 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine (U S patent 
specification No. 4,614,740, in the following "reference compound"), having similar structure and efficacy as the com- 
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pounds of the invention, was applied as reference compound. As already mentioned in the introduction, this compound 
proved to be Ames-positive in addition to its valuable pharmacological properties. In opposition to this the compounds 
of the present invention proved to be negative in the Ames-test 

The pharmacological effects of the compounds of general formula (I) are presented in Tables 1 to 8. 

5 

Narcosis-potentiating effect in mice 

The narcosis-potentiating effect was tested with 3 oral doses in 10 mice/dose. The ED^ value is the dose prolong- 
ing the narcosis period induced by 50 mg/kg of i.v. sodium hexobarbital to its twofold value in 50 % of the animals in 
w comparison to the control group treated only with the vehicle. The ED50 values were calculated by the Litchfield-Wil- 
coxon method [J. Pharmacol. Exp. Ther. 9S, 99 (1949)]. The results are presented in Table 1 . 



Table 1 



Narcosis potentiating effect In mice 


Compound Example No. 


EDgQ p.o. mg/kg 


Reference compound 


7.4 


15(16) 


3.6 


18 


8.8 


39 


27.5 


42 


7.9 


44 


13.5 


44 


13.5 


45 


4.9 


46 


11.5 


48 


5-8 


49 


9.5 


56 


12.5-25 


60 


4.4 


62 


5.2 


66 


24.0 


69 


15-20 


73 


4.5 


98 


5.8 


107 


6.25-12.5 


108 


«12.5 


109 


« 12.5 


115 


7.7 



50 

The data of Table 1 demonstrate that the efficacy of several compounds is similar or significantly superior to that of 
the reference compound. Compounds of Examples 15 (16), 45, 60, 73 and 98 proved to be especially potent. 

55 Anticonvulsive effect in mice 

The anticonvulsive effec of the compounds was measured by using the electroshocktest [Swinyard: J. Pharmacol. 
Exp. Ther. 1Q£, 319 (1952)], furthermore by using various chemical agents such as pentetrazole [Goodman: J. Phar- 
macol. Exp. Ther. 1Q& 168 (1953)], strychnine [Roskovski: J. Pharmacol. Exp. Ther. 122, 75 (1960)]. bemegride, nico- 
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tine and 4-aminopyridine. The test compounds were orally administered in 3 doses, to 10 male CFLP mice per dose 
The results are presented in Table 2 . 



Table 2 







Anticonvulsive effect In mice 


Compound Example No. 


ES 


Pentetrazole 


Strychnine ED*#> no 
mg/kg 


oemegriae 


Nicotine 


4-AP 


Reference compound 


38 


115 


87 


73 


70 


43 


10 [10) 


HOC 

12.5 


37 


>200 


16 


45 


9 


18 


175 


29 










oq 


Do 


170 


>200 


>200 


>200 


29 




OA 


33 


28 


24 


155 


34 


45 


27 


44 


>100 


51 


30-80 


-70 




20 


57 


>100 


70-80 


M 100 


25-30 


AO 
*K5 


10.5 


35-40 










49 


25 


53 


>100 


30-35 


45 


28 


60 


24 


62 










62 


12.5 


56 




25-50 






66 


AO 


135 


«100 


>100 


100-150 


84 


69 


57 


>100 










73 


16 


62 


50-100 


49 


53 


25 


98 


8.4 


19 


20 


11 


19 


13.5 


107 


23.5 


120 










108 


27 


>100 










109 


21 


>100 










115 


17.1 


23.9 










E5 = electroshock4-AP = 4-aminopyridine 
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15 



20 



30 



35 



40 



45 



to r? e ,^°!L data demonstrate *** the anticonvulsive effect of several test compounds (of Examples 15 42 45 46 
73, 98. 107, 106, 109 and 1 15) is superior to that of the reference compound. ' 

Muscle-relaxant activity in mice 

129 ^Sit^l!?^ ^ TS? In ^ t6StS ' ,n RandaM ' S indined screen test t J ' Phar ™col. Exp. Ther. 
m 1 63 (1960)] the compounds were applied in 3 i.p. doses to 10 CFLP mice per dose. The results are shownin SBfi 
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Table 3 



10 



15 



20 



25 



30 



Inclined screen test in mice 


ComDOunri Pyamnla Mn 


Lp. mg/kg 




47 


15(16) 




1ft 


01 
01 


42 


AO 




00 




OA C 
20.O 




36 




150 


62 


25 


66 


52 


73 


27 


98 


18.0 


107 


>200 


108 


>200 


109 


61 


115 


16.1 



The rotarod test was used to measure muscular tone and motor coordination [Dunham and Miya: J Am Pharm 
Assoc. 4& 208 (1957)]. The results obtained with the three selected compounds of highest activity and that of the ref- 
35 erence compound are presented in Jab|a4. 



Table 4 



40 



45 



Rotarod test in mice 


Compound Example No. 


EDsq i.p. mg/kg 


Reference compound 


24 


15(16) 


3.7 


42 


8.1 


98 


8.6 



50 ptoBwfSfS^^ 

Effect on spinal function 



55 



The effect on spinal function was studied with the most active compound (compound of Example 1 5 or 1 6) and the 
Sm^VsTl^l^ 5 Sh0WS ^ eff8Ct ° n POlySynapti ° fl6X0r refl6XeS in CatS [Farkas and Kdrp§ti: Pha ^ m - Res - 
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Table 5 





Effect on spinal flexor reflex 


Compound Example No. 


Cumulative doses 
mg/kg, Lv. 


Inhibition of flexor reflex 
ii i per cent or control 


EDsq mg/kg 


Reference compound 










0.25 


12 






0.5 


30 


0.90 




1.0 


57 


(0.46-1.76) 




2.0 


77 




15(16) 


0.05 


11 






0.1 


19 






0.2 


31 






0.4 


52 


(0.19-0.62) 




0.8 


77 





The results are presented in Table 6 . 



Table 6 





Effect on spinal root potentials In cats 


Compound 
Example No. 




Inhibition of reflexes in per cent of control 




Cumulative i.v. 
doses mg/kg 


Monosynaptic 
reflex 


Polysynaptic 
reflex 


Dorsal root reflex 


Dorsal root 
potential 


Reference com- 
pound 


0.5 
1.0 


16 
27 


15 
24 


0 
2 


2 
4 


15(16) 


2.0 
0.1 


47 
10 


43 
8 


4 

1 


4 

1, 




0.2 


10 


16 


3 


2 




0.4 


32 


29 


5 


4 




0.8 


56 


51 


11 


8 




1.4 


78 


73 


14 


14 



Monosynaptic reflex-Inhibiting ED^ values: 

Reference compound: 2.20 (1 .02-4.75) mg/kg, i v 
Compound No. 15 (16): 2.30 (1.06-5.01) mg/kg, i.v. 

Polysynaptic reflex-inhibiting ED^ values: 

Reference compound: 0.60 (0.32-1.13) mg/kg, i.v. 
Compound No. 15 (16): 0.73 (0.39-1.37) mg/kg, i.v. 
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Electrophysiological tests 

The inhibitory effects on the field potentials induced by electric stimulation in surviving rat neocortex slices in vitro 
[Fletcher et aL, Br. J. Pharmacology 95. 585 (1988)] are summarized in Table 7 . 



Table 7 



15 



20 



10 



j_ Inhibition of field potentials induced in rat neocortex slices 


Compound Example No. 


Concentration }iM 


Inhibition of induced field 


ICsofiM 






potentials in % of control 


Reference compound 


10 


22 






20 


39 






40 


62 


30.0 




80 


73 






10 


30 






20 


47 






40 


69 


21.5 




80 


82 





25 



30 



35 



anH Jl^ NM n ? A Walate) antagonist effect was tested in rat neocortex slices by using the method of Harrison 
TJlZT? ^ ? arm f° L 84 381 (1981)I - rat neOCOrtex s,ices *• ^ges induced by qS 

tt£^*TET% m * K * inhibit6d * rSferenCe in *• «™*nfcn range of 10-50 

Ind SSSSil ' ITT"* * EXamp ' e 15 (16) pr0ved to be *** as aclive - *e Reference cSml 
Z 9 to * e 2 ' m,nute perfuSion with 10 " M of qu^^late. However, both molecules failed to 

affect the responses induced by NMDA. Accoidingly, the compound of Example 15 (16) can be considered to be a 
selective. non-NMDA but quisqualate-type excitatory amino acid antagonist. consraerea to be a 

Acute toxicity in rats 

Acute toxicity data obtained in rats are summarized in Tables . 



Table 8 



55 



Acute toxicity In rats 


Compound Example No. 


Sex 


Route of administration 


LD 50 mg/kg 


15(16) 


Male 


i.p. 


145(128-163.1) 




Male 


P.O. 


«200 




Female 


i.p. 


140 (122-161) 




Female 


p.o. 


235(190-291) 




Male 


i.p. 


155(109.9-2185) 




Male 


p.o. 


>600 




Female 


i.p. 


180 (156.5-207.0) 




Female 


p.o. 


>600 



of ,6V S CO T )l,nds induced a dependent muscle tone reduction, ataxia, adynamia, and loss 

of the righting reflex. The cause of mortality was respiratory insufficiency developing within 1 to 2 hours after i o admin- 
istratjon and within 10 to 20 hours after oral application. P ' 
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Based on the above pharmacological results, the compounds of general formula (I) according to the invention pos- 

^»T£T TT^I-^ le ' relaXant and exci,a,ory acid-antagonist (neuroprotective) effects. Thus, 
they arc therapeutcally useful for the treatment of epilepsy as well as various diseases connected with spasms of tfVe 
skeletal musculature and cerebral ischaemia (stroke). ^ e 

r Olrt iIin^r tf0 . n S S0 r ^ ^ pharmaceutical compositions containing compounds of general formula (I) or pharma- 
ceutical* acceptable acid-addition saJts thereof as active ingredients as well as to the preparation of these wmposi- 

«,n^L^ e^a ?f Ut ^ al • USe •f , 6 acBve Compounds «»*B to the invention are suitably formulated to pharmaceutical 
conations by admixing them wrth commonly used nontoxic, inert, solid or liquid pharmaceutical carriers and/or aux- 
iliary materials useful for enteral or parenteral administration. As carriers, e.g. water, gelatine lactose starch oectin 
magnesium stearate stearic acid, talc or vegetable oils can be used. As auxuliary materials. e.g. preservatives ar^wet- 
tng as well as emulsifying, dispersing and aromatizing agents and buffers can be employed 
w m S^ thS a ^ e - merrtioned carnere and auxiliary materials, the active agents of the invention may be trans- 
formed to the usual pharmaceutical compositions, e.g. to solid compositions (such as tablets, capsules, pills or suppos- 
.tones) or Hquid compositions (such as aqueous or oily sulutions. suspensions, emulsions oTsyrups) as weTafto 
injectable solutions, suspensions or emulsions. 

. J* r ther ^ e ^ c t l P"^ 68 - *• daily *»e of the compounds of the invention amounts commonly to 0.2-1 .5 mg/kg 
of body weight which is administered daily, optionally divided to several doses. 
Based on the above facts, the present invention also provides: 

• a method of blocking one or more excitatory amino acid receptors in mammals. This method comprises adminis- 
tenns i to a mammal in need of such treatment a pharmaceutical* effective amount of the general formula (IV 

- a i method of treating epilepsy in mammals. This method comprises administering to the mammal in need of" such 
treatment an anbepilepbc amount of a compound of the general formula (I) - 

" VaamaHi * * * e Steletal " rnammals. ™s method comprises administering to the 

mammal in need of such treatment a muscle-relaxing amount of a compound of the general formula (IV 

- a method of treating cerebral ischaemia (stroke) in mammals. This method comprises administering to the mammal 
in need of such treatment a pharmaceutical* effective amount of a compound of the general formula (I). 

The compounds prepared by the process of the invention were identified by elementary analysis, their purity and 
structure were controlled and confirmed by thin-layer chromatography, IR. 1 H-NMR, 13 C-NMR and mass spectrometry 
The invention is illustrated in detail by the following non-limiting Examples. 

Example 1 

l-^Diacetylaminopheivl)-^ 

m. ^}°^ Ti °1 1 : ( t amin °P heny ^^ 7 ^ were refluxed with 20 

2 2 oS!SrT If H^J** S0,U8 ° n W3S Wap ° rated at reduced P ressure - *• re8Wue ™* taken up in 2x20 
T ! ethan l ?', tl lf s ^ ut,on *" repeatedly evaporated and the resulting residue of 4.55 g was submitted to 

SZ£ Ch !°^y aPh)f KieSel "' 60 ' 6luant: e,hyl acetefe - ben2ene 4:1 >- ™* raw pnSuct was triturated 

C*H 2 °N 3 0 0 5 = 41?5S to 1 ^ 9 (34 ' 4 %) * *" Pr0dUCt ' ^ 24 °' 245 ° C (di9ht deC0m P )' 

Example 2 

1-(4-Forniylaminophenyl)^methyl-7 ) 8-methylenedioxy-5H-2 ) 3-ben20dlazepine 

i ft nt?ii 1 °M 2 mm °^ * H4 ?! r * n( ** nn ^^ were dissolved in 

JrSSrSS? tor0m *Z%° "J * ,rst 2 75 9 < 13 - 3 mmo ') of <*cyclohexyicarbodiimide. then 0.51 ml (13.3 mmol) oMOO 
% formic aad were added and the reaction mixture was stirred for 2 hours at room temperature. The precipitated N N'- 

wSt^lofdiSS * f ' 1trate T ^ W * 2X30 m ' * 10 % a « ueous sodium «*« then 
!£2?J2 ? distH ed water the organic layer was dried and evaporated at reduced pressure. The residue was dis- 

^"*y*Tl m T £ Und6r reduCed pressure " ^ resu, «"9 •* Product was recrysXizi 

from 20 ml of 50 % ethanol to yield 2.93 g (89.3 %) of the aimed product. m.p. 152-154 °C (slight decomp ) 
^isffisNaOs ■ 321 .342 
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Examples 3 to 7 

The compounds of Examples 3 to 7 were prepared by the process described in Example 2. 
s Example 3 

l-(4^noacetylamlnophenW)^me^ 
C20H16N4O3 = 360.380, m.p.: 241-243 °C (decomp.). 

10 

Example 4 

1-(4-Methoxyacetylaminophe^ 

15 C2 0 H 19 N 3 O 4 = 365.396. m.p. : 203-205 °C 
Example 5 

1-(4-Valerylaminophenyl)^.methy|.73-methylenedioxy-5H.2,3-ben2odlazeplne 

20 

C 2 2H23N 3 0 3 = 377.450, m.p.: 217-219 °C (decomp.). 
Example 6 
25 H4-Phenylacetylamlrophenyl^ 

C25H21N3O3 = 41 1.467, m.p.: 245-247 °C (deconp.). 
Example 7 

30 

1-(4^yclopropanecarbonylammophe 

C 21 H 19 N 3 03 - 361.407, m.p.: 260-262 & C (decomp.). 
35 Example 8 

1-(4-Acetylaminophenyl)^methy^ 

40 ™th 1 inn (3 f TV 1 ^J*!^ were stirred for 3 hours 

J? , anhydr,de - ^ ***** formed w «re filtered, washed with 5x10 ml Of anhydrous ethanol and 

dned gelding 9.2 g of raw product, m.p. 252-254 *C (decomp.). This product was treated with 45 ml of hot 99 5 % eth- 
anol. After cooling the crystals were filtered, washed with 3x10 ml of ethanol and dried to give 8.68 g (76 1 %) of the 
aimed product, m.p.: 256-258 °C (decomp.). 9 { } 01 me 

C 19 H 17 N 3 0 3 = 335.369 

45 

Example 9 

1 -(4-Propionylamlnophenyl)^methy^ 

so C 2 oH 19 N 3 0 3 = 349.396, m.p. : 228-230 °C (decomp.). 

It was prepared by the process described in Example 8. 

Example 10 

55 l-(4-Pivaloylamlnophenyl)^-methyl-7,8-methylenedioxy-5H-2,3-benzodlazepine 

/, n I 56 "I! ( 1 1 ,2 , mm0 ° ° f trieth y ,amine and 1 38 mI ( 1 1 -2 mmol) of pivaloyl chloride were added to a solution of 3 g 
(10.2 mmol) of H^m,nophenyMH^^ in 160 ml of dichloromethane 

and the reaction mixture was stirred at 25 *C for one hour The precipitate formed was filtered, washed with 3x5 ml of 
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dichloromethane. then with 3x20 ml of water and dried to yield 1 .59 g of pure product, m.p. 225-227 «C (decomp ) The 
otter Portion o the, product was isolated from the organic phase. The filtrate was extracted with 3x20 ml of water then 
J? !? -2 1 aqU60US 80(Sum h y droxide fin a«y with 2x30 ml of water. The organic layer was subse- 

quently dried and evaporated I under reduced pressure. The crystalline residue was combined with the former product 

I f i^ ^ 20 ° f h0t ethan ° L The product was ,Btered ■»« cooling, washed with 3x3 ml of ethanol 
and dned to yield 3.38 g (87.8 %) of the pure product, rap,: 225-227 «C (decomp ) 
C22H23N 3 03 = 377.450 V w ' 

Example 11 

lK4-Beittoylamlnophenyl)^methy|.7,8-methylenedloxy-5H-2 ( 3-benzodlazepIne 

m 5 mm0l) u 0 ' b rf° y ' C i" 0ride and 21 ml (15 mmol) 01 were added to a solution of 4 g (13.6 

mmol) of 1-(4j«™ophenylK^^ in Mikmmitmrm and the r ^ 

mocture was stirred at 25 -C lor 24 hours. The solution was extracted with 3x30 ml of water. 3x20 ml of a 4 % aqueous 
sodiurnhydroxide solution and finally with 2x30 ml of distilled water. The organic layer was dried, evaporated under 

^St2 I T P,0dUCt re P eated| y ***** «*h 20 ml of hot ethanol. next day it was filtered at 0-5 «C washed 
JJ* 01 ethano1 and * ied at 100 * to yield 3.85 g (71.3 %) of the pure afmed product, m*. 24^24? -C 

C24H 19 N 3 0 3 = 397.40 
Example 12 

1-(4-Palii*oytaminoplienyl)^m*hyl-^ 

By following the process described in Example 1 1 , with recrystallization of the raw product from 50 % ethanol the 
pure aimed product was obtained, m.p. 138-140 »C. ' me 

C33H45N 3 03 = 531.747 

Example 13 

H4-Pheiiylcarbainoylaminophenyl).4^ 

0.22 ml (2.04 mmol) of phenyl isocyanate was added to a solution of 0.50 g (1.7 mmol) of 1-(4-aminoDhenvl)-4- 
^C^r^T 2 - 5 ^^ in 4 ml 01 * m ^«e and the reLon SZSSi 

2x5 ml ddZ ZJ^S ri 5f fSyZSJ.*!? " 6ther ^ ,iltered " 5 ° a 71,6 Crystals were "» 
2x5 ml of dethyl ether and dned at 60-100 -C. The resulting 0.70 g of raw product, m.p. 239-240 «C (sintering at 180 

o STSSS I 5 m ' ° f ethan01, mered aft6r G00,n * Washed "* 3x1 ml 01 ethano1 800 ^ied a 10?C to Veld 
0.55 g (78.6 %) of the aimed product, m.p. 240-241 "C (decomp ) 

^HajNAs 412.456 

Example 14 . . - 

l-[4-(«arboxybutyrylanilno)phenylH.methy|.73-memylenedioxy.5H-2,3-benrodla2eplne 

of a n A hSrS*h°.^l 7 mm0l) *J^ ami ^ hen ^ m ^ in 30 ml 

1* S ^ , T f! 16 WaS «f rred "* °' 18 9 (187 mmol) of 9 |utaric acid anh y dri °e at 20-25 «C for 6 houis. 

^ttoTtS^ST* ^ '^J 1 °" 5 ' C> W88hed With 3x2 m ' 01 a "d dried at 60-80 -C to 

give 0.60 g (87.0 %) of the pure aimed product, m.p. 225-227 °C (decomp ) 

C22H 21 N 3 05 = 407.434 
Example 15 

1-(4-Aminophenyl)-3^cetyl-4-inethy|.7 > 8-methylenedioxy-3 > 4-dihydro-5H-2 > 3-te 

To a solution of 3.58 g (12.1 mmol) of 1-(4-aminophen y l)^-methyl-7,8-methylenedioxy-3,4Klihydro-5H-2 3-benzo- 
d.azep™ in 100 m of chloroform first 1 .68 ml (12.1 mmof) of triethylamine. then under constant iceiooling and stirring 
1.15ml (12.1 mmol) of acetic anhydride were added. Stirring was continued for additional 2 hours, then the solution was 
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extracted with 3x100 ml of water, the organic layer was dried and evaporated under reduced pressure The crystalline 

After repeated reaystallization the m.p. increased to 223-225 "C 
Ci9H 19 N 3 03 = 337.385 

Hydrochloride: (C 19 H 20 N 3 O3)CI = 373.850. m.p.: 248-252 °C (decomp.). 
Example 16 

H4-Amlnopheny0^acetyl-4-memyl-7,8^^ 

2 3 b^S 0 ' 1 , 0 ^ 9 ! 9 ^ 37 T°° ° f 1 -( 4 - n ^ e ^-3-ac^^methyl-7.8-methylenedioxy-3.4^hydro-5H- 
2,3-benzod.azep.ne (product of Example 27) in 40 ml of methanol about 0.2 g of Raney nickel catalyst and 1 4 ml f28 
mmoOof100%hydra 2 ine hydrate wereadded, then the ^iittoi-^S^^S A*S 

2. msatu i ? *** 10 5 minutes - M& mering ** ,iitrate was •w** p"*- 

J2^J TIZSZF WSShed "* 30 m ' °' diStiHed Water onto a ,i,ter - il was with 3x1 0 ml of 

J2£2!SfIf1 S2 * ° ° t0 , QN& 150 fl 01 3 r3W pr0duCt ' m p " 21Mao ° C - 7,113 ™ P"*"* purified by 

^ ° f h0t ,so P r °P anoL c °° lin 9 « was filtered at 5 «C. washed with 3x1 ml ofi isopropano I and dried 
at 100 «Ctoy.eld 1 40g (77.35%) of a whte crystalline powder. m.p. 221-223 'C. Onthebasisof SZund sp«S 
it was .derrtcal to the product of Example 15 obtained by a different process. 

Example 17 to 25 



vlenSoxtTSihS^^ 6 16 W3S fo,lwedfor P r ^ rin 9 0 ^1-(^nopheny.)-3-R-4-methyl-7.8-meth- 
25 ^ 9enera ' formU ' a 0) - ^ d3ta 0f * e products are P re - 
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Products of the general formula (1) wherein R 2 = 
CH 3 and R 1 = R 3 r R 4 = h 


Example No. 


R 


M.p. °C 


17 


Trifluoroacetyl 


215-217 


18 


Propionyl 


211-213 


19 


Valeryl 


178-180 


20 


Pivaloyl 


233-235 (d) 


21 


Benzoyl 


220-222 


22 


Phenylacetyl 


220-221 


23 


Cyclopropylcarbonyl 


138-140 


24 


Cyanoacetyl 


123-126 


25 


Methoxyacetyl 


125-127 



(d) = decomposition 



50 urtR U l™,^ °* th6 9eneral ,0rmula (V) ' wherein R - H or **• <W. "sed in the preparation of prod- 
ucts of Examples 16 to 25. can be prepared by processes described in Examples 26 to 36. 

Example 26 

5s l-(4^ltrophenyl)-^methyl-7^-methylenedloxy-3,4-dihydro-5H-2,3-benzodiazeplne 

Hi* Jn-n S " SP6 "!j 0n ? " 9 £ 5 - 5 mmol > of 4,16 k" 0 "" 1-(4-nitropheny1)-4-methyl-7.8.methylenedioxy-5H-2.3-benzo. 
d.azep.ne French patent speof.cat.on No. 85.09793) in 380 ml of ethanol first 22.5 ml (0.278 mol) of concentrated 
hydrochlonc acd were added at constant stirring whereupon a solution was formed within a few minutest 1 1 5g 



15 



EP0492 485B1 

£ 3 1 E2!? ^ ium J x>roh * dride were charged into the solution portionw.se during 30 minutes. Stirring was continued 
foM5 mmutes. then the orange-coloured precipitate formed wasfiltered and extracted on the filter with 4x30 ml of chlo- 
2. ILrSSiSf'T L C 1 525T ,iHrate W3S 6VapCrated under reduced P ressur e. the crystalline residue was brought 

f iSJSSSJ^ U ^ ^ ^ W3Shed WHh 3X20 ml 01 diSti,l6d ^ and dried al SO' 10 " to yie.d490 
g (97.2 %) of the aimed product, mp. : 1 62- 1 64 e C. 

C 17 H 15 N30 4S . 325.331 
Example 27 

l-(4-Nitropheivl).3-acetyM.me^ 

ho ..« il?S2 ? *" prodUCt 01 Example 26 was stirred ** 10 <* acef c anhydride at 25 «C for 3 
hours then 50 ml of d.stlled water were added and the stirring was continued for one hour. The yellow prectottate 
formed was Wered. washed with 3x10 ml of distilled water and dried at 80-100 »C to obtain 2.6 g of S /S 
reaysta .zabon from 10 ml of ethanol 1 .94 g (85.8 %) of the aimed product were obtained, m p 140^0 
C 19 H 17 N 3 0 5 = 367.369 " 

Example 28 

H^NitrophenylJ-S-frmuoira^ 

0 rJmU^IZ^m 9 (4 - 6 l m ™ 0 ^ * the product <* Exam P |e 26 in 30 ml of anhydrous dichloromethane 
0.75 ml (5.3 mmol) of trrfluoroacetc aod anhydride and 0.75 ml (5.3 mmol) of triethylamine were added and the reaction 
m,xture was strrec at 25 «C for 3 hours. Subsequently, the mbctore was extracted with 3x20 ml ofTX S 
^er was dned and evaporated under reduced pressure. The crystalline rescue was treated withTs mfolhrt 1SES 
cooled. Altered, washed with 3x1 ml of ethanol and dried at 80-100 »C to yield 1.84 g (94 85 %) of the aimed 
as a bright yellow crystalline product, m.p.: 165-167 °C(decomp) compound 
C 19 H 14 F3N30 5 = 421.339 

Example 29 

1-(4-Nitrophenyl)-3-|™pionyl^me^ 

A 1 .54 g (4.7 'mmol) portion of the product of Example 26 was stirred with 8 ml of propionic acid anhydride at 25 'C 
for3hour*then 30 ml of diethyl ether were added and the solution was kept at 0-5 °C overnight Tn^tS 

X~ P *Si^ 

C 2 oH 19 N 3 05 = 381.396 
Example 30 

1-(4-Nitropheny0.3-valeiy|.4-rne^^^ 

4 75 o°i 3 S mS 2 l 2 u L 9 h 7 " 6 . 8 TS- T 0 " 5 ttlS PraiUCl 0/1 Examp,S 26 in 40 ml °» dichloromethane 
4.75 g (23 mmol) of dicyclohexylcarbodnrn.de and 2.88 g (23 mmol) of n-valeric acid were added and the reaction mix- 

wate^LnS Z l ^J*?***^* ^ed pressure, the residue was mixed with 2x40 ml of distilS 
wate^decanted and the wet product was left to solidify under 50 ml of 50 % ethanol. The solid compound was filtered 

ethanol and the crystals werednedat 100 'C to yield 2.20 g (70%) of me aimed product as a y2low powder. mp,U5- 
C22H23N3O5 = 409.450 
Example 31 

1-(4-Nitropheny0.3-plvaloyl^memy|.7^m^ 

dride^l «7!Sr^nfT deS ^Tl f XamP ' e 28 ^ 9Pplyin9 Pival0 ^ chloride insted of Wluoroacetic acid anhy 
dride. 1 .68 g (89.4 %) of the aimed product were obtained, m.p.: 1 64-1 66 °C. 
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C22H23N3O5 = 409.450 
Example 32 

1-(4^ifrophenyl)-3-benzoy 

By following the process described in Example 31 but using benzoyl chloride as acyl chloride 1 72 a (86 9 %) of 
an ochre yellow product were obtained, m.p.: 222-224 °C (decomp ) * 
C24H19N3O5 = 429.440 

Example 33 

l-(4-Nitrophenyl)-3-phenyla^ 

By following the process described in Example 30 but using 50 % of the calculated molar amount of dicyclohexyl- 
carbodnmide and phenylacetic acid, a bright yellow product was obtained m d ■ 193-195 °C 
C25H 2 iN 3 0 5 = 443.467 

Examples 34 to 36 

The prcxJucts of Examples 34 to 36 were obtained by following the process described in Examfe 33 and using the 
respective acid components. y 

Example 34 

1-(4^ltrophenyl).3-cy^^ 

M.p.: 225-228 °0 (decomp.). 
C 21 H 19 N 3 05 = 393.407 

Example 35 

H4-Nitrophenyl)-3-cyanoacetyl^me 

35 M.p.: 185-188 °C 

C20H16N4O5 = 392.380 

Example 36 
40 1-(4-Nltrophenyl)-3-meth^^ 

M.p.: 187-189 °C 
C2oHigN 3 0 6 = 397.396 

45 Example 37 

1-(4-Nftrophenyl)-3-(4^^ 

By using the product of Example 26 as starting material and performing the acylation according to Example 14 with 
?T, l L B on anhydr,de " fina,, y crystallizing the raw product from ethanol the pure aimed product was obtained, m.p.: 

148*150 C ' 
C22H2iN307 = 439.434 

Example 38 

1 -(4.AminophenyQ-3-pheny Icarbamoy^ 

To a solution of 0.70 g (2.3 mmo!) of 1 -(4-aminophenylM-metr^ 
azepine in 10 ml of anhydrous benzene 0.24 ml (2.3 mmol) of phenyl isocyanate was added and the reaction mixture 
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was ref luxed for one hour. Thereafter the solution was evaporated under reduced pressure and the amorphous residue 
was mixed with 20 ml of hot 50 % ethanol. The suspension was cooled to 0 'C and filtered to yield 0.76 g of a raw prod- 
uct. m.p. 190-200 «C. After recrystallization from 99.5% ethanol and trituration with ethyl acetate the aimed comoound 
melts at 207-209 "C. 
C24H22N 4 03= 414.472 

The preparation of the starting material of this example was described in the Hungarian patent specification No 
1 98.494. However, the compound may also be prepared by a new method according to the process of Example 1 6 by 
using the compound of Example 26 as starting material to give excellent yields (84 %). The raw product may be recrvs- 
tallized from 50% ethanol, m.p.: 118-120 °C. 



Example 39 



H4-Dlacetylairinophenyl^3*cetyl-4wn^ 

2.0 g (6.7 mmol) of W4-aminopheiiy1)-4-methyl-7.8-methy1en^ were 
ref luxed with 40 ml of acetic anhydride for 3 hours, then ft was evaporated to dryness under reduced pressure The crys- 
talline residue was transferred with 25 ml of water to a filter and washed with 5x3 ml of water. After drying 2 79 g of the 
raw tnacetyl derivative were obtained. After washing with 20 ml of isopropanol and drying at 1 00 "C 2 39 g (84 6 %) of 
the pure aimed product were obtained. m.p. 224-227 °C. 
C23H23N 3 0s = 421.461 



Example 40 

N 1 -[4-(3-A<5etyl-4-methyl-7,8-methylenedloxy-3,4^ihydio-5H-2,3-ben2odl 

0.70 g (2 mmol) of the product of Example 15 was dissolved in benzene dehydrated over calcium hydride 0 3 ml 
(5 mmol) of methyl isocyanate was added and the reaction mixture was stirred at 50 °C for 4 hours. The crystals'formed 
after col.ng were filtered, washed with 3x3 ml of benzene, then triturated with 20 ml of hot benzene. The hot mixture was 
filtered, the precipitate was washed with 3x3 ml of benzene and dried to give 0.65 g (79.6 %) of the aimed product. m.p.: 
168-170 °C (decomp.). 
C 21 H22N 4 0 4 = 394.439 

Example 41 

N 1 -[4-(3-A<^l^ me thyl-7,8-methylenealoxy-3 ) 4Hllhydro-5H-2 ) 3-benzo^ 

By following the process described in Example 40 but using phenyl isocyanate instead of methyl isocyanate reflux- 
ing the reaction mixture for 10 hours, evaporating it under reduced pressure, then suspending the residue first in 50 ml 
of diethyl ether and then in 15 ml of ethyl acetate. 0.69 g (75.7 %) of the aimed product was obtained. m.p 184-186 °C 
(decomp.). 

C25H24N 4 04 = 456.510 



Example 42 



l-(4-Acetylamlnophenyl)-3-acetyl-4-in^ 

1.3 g (4.4 mmol) of H4-aminophenyO-3-acetyl^-methyl-7,8-memy1enedioxy-3,4-dihydro-5H.2.3-benzodiazepin^ 
were stirred at 20-25 »C with 5 ml of acetic anhydride for one hour, then the yellow solution was poured into 100 g of 
ice-water and stirred until the decomposition of the excess anhydride became complete. The precipitate formed was fil- 
tered, washed with 3x10 ml of distilled water and dried to give 1 .6 g of raw product. After recrystallization from 20 ml of 
benzene 1.50 g (89.85 %) of the aimed product were obtained, m.p.: 158-160 °C (decomo ) 
C2iH 2 ,N 3 04 = 379.423 



Example 43 

1-(4-FomylamirTOphenyl)-3-forn^ 

To 6.0 ml (0.104 mol) of acetic anhydride 3.0 ml (0.08 mol) of 100 %formic acid were added dropwise at 0 »C during 
5 minutes while constant stirring. The stirring was continued at 50 "C for 1 5 minutes. Thereafter 1 g (3.3 mmol) of 1 -(4- 
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amincphenylM-meth^ was added to the thus-prepared 

mixed anhydride. The reaction mixture was stirred at 25 °C for 1.5 hours, then poured into ice-water, the precipitate 
formed was filtered, washed with 4x5 ml of distilled water and dried at 80 °C to give 0.80 g of raw product. After crys- 
tallization from 3 ml of ethyl acetate 0.65 g (56.2 %) of the aimed product was obtained, m.p.: 193-195 °C 
C 19 H 17 N 3 0 4 = 351.369 

Example 44 

1 -(4-™uoracetylaminopheny^ 
azeplne 

1.48 g (5 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylen were dis- 

solved in 30 mi of anhydrous chloroform, then 2.1 ml (15 mmol) of triethylamine and at 20-25 °C 2.12 ml (15 mmol) of 
trif luoroacetic anhydride were added and the reaction mixture was stirred for 2.5 hours, then extracted first with 2x30 ml 
of water and thereafter with 20 ml of 5 % hydrochloric acid. The organic layer was dried over anhydrous sodium sulfate, 
evaporated under reduced pressure and the amorphous residue was recrystallized from 10 ml of 70 % ethanol to give 
1 .41 g (57.9 %) of the aimed diacyl derivative, m.p. 1 77-1 78 °C. 
C2iH 15 F 6 N 3 04 = 487.363 

Example 45 

1-(4-Propionylaminophenyl).3-prop^ 

The process described in Example 44 was followed, except that 1 1 .2 mmol of both triethylamine and propionic acid 
anhydride were used and the crystalline residue was recrystallized first from 15 ml of 50 % ethanol, then from 1 1 5 ml 
of 99 % ethanol to give 2.48 g (60.9 %) of the aimed product, m.p.: 152-154 °C 
C23H25N 3 0 4 = 407.477 

Examples 46 to 65 

Other diacyl derivatives of the general formula (I), wherein R = acyl group, R 1 = R 3 = H, R 2 = CH 3 and R 4 = acyl 
group, where R and R 4 are the same or different are presented in Table 10. These compounds were prepared partly 
from compounds of the general formula (III), wherein R = R 1 = = R 3 = H and R 4 = acyl group; and partly from new com- 
pounds of the general formula (I), wherein R = acyl group, R 1 = R 3 = = R 4 = H and R 2 = CH 3 . according to processes 
defined in the preceding examples. 

The preparation of starting substances of general formula (III), wherein R = R 1 = R 3 = H and R 4 = acyl group is illus- 
trated in detail below on the derivative bearing acetyl group as R 4 : 

1 -(4-A<*tylaminophenyl)^methy^^ 

Method A) 

To a solution containing 6.0 g (20 mmol) 1 -(4-amino-phenyl)-4-methyl-7,8-methyIenedioxy-3,4-dihydro-5H-2 ( 3-ben- 
zodiazepine in 30 ml of ethyl acetate 1.38 ml (21 mmol) of methanesulfonic acid were added. The crystalline precipitate 
was filtered and washed with 5 x 5 ml of ethyl acetate. The dry weight of the product was 7.37 g, m.p.: it sintered above 
190 °C and weakly decomposed at 2 10-2 12 °C. The thus-obtained methanesuifonate salt of the starting substance was 
acetylated as follows: 

7.37 g of the powdered salt were suspended in 1 10 ml of acetic anhydride, the suspension was stirred at room 
temperature for 2 hours, then the crystalline precipitate was filtered, washed with 5 x 10 ml of ethyl acetate and dried to 
give 6.54 g of methanesuifonate salt of the target compound, m.p. 240-241 °C (with decomposition). 

The base was liberated from the methanesuifonate salt of the target compound e.g. in the following way: 6.54 g of 
salt were dissolved in 90 ml of water, the solution was clarified by charcoal, then 3.6 g of sodium hydrogen carbonate 
were portionwise added to the dear solution. The precipitate was filtered, washed with 5 x 10 ml of water and dried to 
obtain 5.54 g of crude product. After recrystallization from 130 ml of isopropanol, 3.1 1 g (yield 46 %) of product were 
obtained, m.p.: 221 -223 °C (weak decomposition), the melting point of which increased to 223-225 °C after digesting 
with 1 5 ml of hot benzene. 
C 19 H 19 N 3 0 3 = 337.385 

The hydrochloride salt decomposed at 262-264 °C. 
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Method B) 



After dissolving 15.0 g (44.7 mmol) of H4-acety)aiTiir»pher^^. m ethyl-7.8^ethyIenedioxy-5H-2.3-benzodi- 
azepine m 1 150 ml of pyridine under mild heating. 10.2 g (0.269 mol) of sodium borohydride were added and the mixture 
was stirred on an oil bath at a temperature of 100 °C for 5 hours. Then the reaction mixture was cooled to about 25 °C 
150 ml of water were dropwise added under continuous stirring during 20 minutes, thereafter a mixture containing 180 
rrd of concentrated hydrochloric acid and 265 ml of water was added while cooling with ice-water. A yellowish susoen- 
ocn".^ med ThS preci P , ' ,ate was filtered - wash ed with 5 x 20 ml of water and dried to yield 15.2 g of salt, m p above 
250 C. In order to liberate the base, this salt was suspended in 1 50 ml of 50 % ethanol and then 5.7 g of sodium hydro- 
gen carbonate were portionwise added while stirring. The thus-formed suspension was filtered after 30 minutes 
washed successrvely with 3 x 10 ml of 50 % ethanol. 5 x 20 ml of water, finally with 20 ml of 50 % ethanol and dried to 
obtain 10.95 g of a crude product m.p. : 218-220 °C (weak decomposition). After digesting this crude product with 50 
ml of hot .sopropanol and then with 100 ml of hot 99.5 % ethanol. 8.63 g (57.2 %) of the aimed compound were 
obtained. m.p. : 220-222 °C (weak decomposition). 

Physical characteristics of other ^(4-acylarrdno-phenyl)-4-metllyl-7.8-methylenedioxy-3,4-dihydro-5H-2 3 -benzo- 
diazepine are as follows: ' 



R 4 -Analogue 


M.p. °C 


Propionyl 
Benzoyl 
Phenyiacetyl 
Pivaloyl 


237-239 

247-248 (decomp.) 
213-215 (decomp.) 
132-135 (decomp.) 
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Table 10 



5 


j Comp< 


xinds of the general formula (1), wherein R 1 = R 3 = H, R 2 = CH 3 , R and R 4 are acyl arouos 




Example No. 


R 


R 4 


Starting material Exam- 


Process of 


M.p. «C 










pie No. 


Example No. 




46 


COCH3 


CHO 


ID [ID} 


2, 30 


142-144 


10 


47 


COCF3 


COCH3 


f\\l\ q4 prtpn 
|IIIJ.K = UUCH3 


28,44 


212-214 




48 


COCH3 


COC 2 H 5 




28, 44 


155-157 




49 


COCoHq 


COCK, 


/mix q4 r*A-\r»i_i 
(Hi;, n = COCH3 


28,44 


168-170 




50 


COCH3 


no-ni'pw^ 


10 (16) 


31 


201-203 


15 


51 


CO-C(CH«a)o 


noni-u 


(III;, FT = COCH3 


31 


138-140 




52 


COCH3 




io (16; 


2,30 


118-120 




53 


CO-CH?-OCH* 


COCHo 


/mix d4 /"v*\r»Li 
(Hi;, R = COCH3 


2,30 


136-138 (d) 


20 


54 


COCH3 




TO (10; 


2, 30 


149-151 (d) 




55 


C0-CH 2 -CN 


COCHo 


(in;, n = COCH3 


2, 30 


128-130 (d) 




56 


CO-C 6 H 5 


COCHo 


(Hi;, n = UUCH3 


31 


154-156 


25 


57 


COCH3 




15 (16) 


31 


214-216 


58 


CO-fCH^-COOH 


COCH3 


run - popu 


14 


172-174 




59 


COCH3 


CO-(CH 2 ) 3 -COOH 


15(16) 


14 


210-212 (d) 




60 


CHO 


COC 2 H 5 


(III), R 4 = COC2H 5 


2 


185-187 


30 


61 


CHO 


CO-C(CH 3 ) 3 


(III), R 4 = CO-C(CH 3 ) 3 


2 


220-221 (d) 




62 


COCH3 


COCF3 


15(16) 


28 


150-152 (d) 




63 


CHO 


CO-C 6 H 5 


(III), R 4 = CO-C 6 H 5 


2 


202-203 (d) 


35 


64 


COCH3 


CO-CH 2 -C 6 H 5 


(III). R 4 =CO-CH 2 -C 6 H 5 


2 


135-137 


65 


COC2H5 


CHO 


18 


2 


140-141 (d) 



(d) = decomposition 



40 



45 



SO 



Example 66 

1-(4^lycylaminophenyl)-4-riiethyl-7,8-methylenedioxy.5H-2,3-benzo(lla2epine 

. n T ° 3 sus P en J on ° f 2-89 g (5.97 mmol) of 1-(4-phthaloylglycylaminophenyl)-4-methyl-7.8-m e thylenedioxy-5H-2 3- 
benz0d.a2ep.ne (Example 79) in 50 ml of methanol 0.6 ml (11 .9 mmol) of 100 % hydrazine hydrate was addS Zi the 
m.xture was refluxed for 2 hours. The reaction mixture was cooled, evaporated under reduced p^urfihTpartat 
crystallmeresiduewas mixed with 40 ml of dichloromethane. filtered and the by-product was washS ^ 2^1 0 mfS 
d.ch^omethane. The solution was extracted with 3x15 ml of 5 % hydrochloric acid, the aqueou^er £T made 
l.ne wrth 24 ml of aqueous 1 0 % sodium hydroxide, .he precipitate formed was filtered, washed wHh S 1 * 

7Z 2££jf L°° °° 1 67 9 °' ^ ^ Aft6r recr «ation from 73 ml of ethanol 1 SO g (71 8 ^ 
of the aimed product were obtained, m.p.: 223-225 °C J 

Ci 9 H 18 N 4 03 o 350.385 
Examples 67 to 78 

oar^v^Z^cf fL^ B T? f ° rmU,a (,) ' Wh6rein R2 = CH3 ' R3 = H ' and some of their «* Edition salts, pre- 
pared by the process of Example 66, are presented in EMail The salts were prepared by known methods. 
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Table 1 1 



5 




p 
n 


d1 
n 


R 


Example No. 

ui ami ui ig 


M.p. °C (salt) mate- 
rial 




67 






Orv/OLJ \ k 1 Li 

CO-(CH 2 )3-NH 2 


80 


198-200 (d) 




CD 

Do 






DL-CO-CH(CH3)-NH 2 


81 


155-157 (d) 


10 


69 


- 


- 


DLOO-CH(CH3)-NH 2 


68 


217-219 (d)(H-Fu) 




70 


CO-CH 2 -NH 2 


H 


H 


82 


150-155 




71 


CO-CH 2 -NH 2 


H 


H 


70 


190-193 (d)(H-Fu) 




72 


DL -CO-CH(CH 3 )- 


H 


H 


84 


193-195 (H-Fu 210- 


15 




NH 2 








213(d)] 




73 


COCH 3 


H 


CO-CH 2 -NH 2 


88 


210-211 (d) (HCI) 














[base 230-232 (d)] 




74 


CO-CH 2 -NH 2 


H 


COCH3 


89 


210-212 (d) 


20 


75 


CX}-(CH2) 3 -NH 2 


H 


COCH3 


90 


154-156 (d) (Fu) 




76 


(H-Fu), COCH3 


H 


DL-CO-CH(CH3)-NH 2 


91 


222-223 (d) (H-Fu) 




77 


DL-CO-CH(CH 3 )- 


H 


COCH3 


92 


218-220 (d) 






NH 2 








25 


78 


CO-CH 2 -NH 2 


H 


CO-CH 2 -NH 2 


93 


202-204 (d) 


30 


Notes: 

H-Fu = hydrogen fumarate (H-fumarate), 
Fu = fumarate 

The products of Examples 70 to 72 were prepared from the corresponding starting substances in two steps, by 
following first Example 66 and then Example 16. 



Example 79 

1 -[4-(N-Phthaloylglycylamlno)pte^ 

40 To a solution of 2.0 g (6.88 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenediQxy-5H-2,3-ben2odiazepine in 
dichloromethane 1 .84 g (8.94 mmol) of dicydohexylcarbodiimide and 1 .84 g (8.94 mmol) of powdered phthalimidoace- 
tic acid were added and the reaction mixture was stirred at 25 °C for 8 hours, then left to stand at 0-5 °C overnight. The 
precipitate formed was filtered, washed with 3x3 ml of dichloromethane and dried at 60-80 °C to result in 5 g of a prod- 
uct consisting of a mixture of the target product and NK-dicyclohexylurea, a by-product. This mixture was purified by 

45 refluxing with 210 ml of ethanol for 30 minutes, filtering the hot mixture and washing with 2x10 ml of hot ethanol there- 
after drying at 1 00 °C to obtain 2.42 g (73.3 %) of the aimed product, m.p. : 266-268 °C (decomp ) 
C^H^Os = 480.489 

Example 80 

50 

1 -[4-(N-Phthaloyl^-aminobrt 

By following the process described in Example 79 but using ypnthalimidobutyric acid, 3.8 g of a mixture were 
obtained, which was combined with the dichloromethane mother liquor extracted previously with 2x40 ml of a 10 % 
55 aqueous sodium carbonate solution. After evaporating under reduced pressure the residue was submitted to column 
chromatography [adsorbent: Kieselgel 60 (0.063-2 mm), eluent: ethyl acetatemethanol 4:1]. The evaporation residue 
was triturated with 10 ml of hot ethanol, cooled, filtered, washed with 3x1 ml of ethanol and dried to give 3 12 g (90 %) 
of the aimed product, m.p. : 233-235 °C (decomp.). 
C 2 9H 24 N 4 05 = 508.543 
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Example 81 

l-[4KM-Phthatoy|.DL.alanylamlno)phe^ 

The i process described in Example 79 was followed, except that N-phthaloyl-DL-alanine (DL-2-phthalimido-orooi- 

""f* ' ilterin9 ** Prea ' Ptete formed ,il,rate *e Se wat mSS 
If Z °l^ h ' 0romet S ne ^ efu,,y fMered and 1,16 dear «**" obtained was repeatedly evaporated. Th SZ 

Z£T£Z ^ IUXin9 1 • Hh 60 ml of ^ acetete - ^ wa^Teady started^ tS hrt 

soluboaThe crystals were filtered at 0-5 the nearly white crystal powder was washed with 3x3 ml J X acetate 
and dned aMOO -C to give 2.75 g (80.95 %) of the aimed product, m.p, 243-245 »C (deconT) 
C2 S H22N 4 05 = 494.516 

Example 82 

1-(44iitrophenyl)-3-glycyl^memyl-73-niethy1enedioxy-3,4^i^ 

The process described in Example 66 was followed by using the compound prepared according to Examole 85 as 

s£t.ng matenal. but the dichloromethane solution was extracted only with 3x20 ml of distill^waL aSorgtfc 

ayer was evaporated under reduced pressure. The crystalline residue was purrfied by suspending £n ' mlS S 

togrvemepurea.medproductinayieldof86.1%,m.p.:201-203»C(decomp) 
Ci9Hi8N 4 0 5 n 382.385 w 

Example 83 
ss M4-Nttrophenyl).H Y .amlnobuty^^ 

By following the process described in Example 82 and using the compound prepared according to Examole 86 as 

so C^H^N^* 410.439 
Example 84 

H4*itrophenyO-3.(DL-ala^^ 



15 



20 



By following the process described in Example 82 and using the compound pepared according to Examole 87 the 
aimed compound was obtained, m.p. 220-221 °C (decomo ) h«***«u accruing to txampie 87 the 

C 2 oH2oN 4 0 5 = 396.412 

i 

40 Examples 85 to 87 

nr JJl!/T ^^es employed in Examples 82 to 84 as starting materials were prepared from the compound 
prepared according to Example 26 by the process of Example 81 . compound 

45 Example 85 

1-<4-Nit ro phenyl)^ 

Yield: 93.3 %, m.p.: 173-174 *C (decomp.). 
50 C 27 H 20 N 4 O 7 = 512.489 

Example 86 

55 

M.p.: 218-220 °C 
C29H 24 N 4 07 = 540.543 
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Example 87 



10 



15 



20 



1-(4-Nit ro phe, V l).3-(^ 

M.p.: 210-212 »C 
C28H22N4O7 = 526.516 

Example 88 to 94 

? ermediates a «f S 6 " 6 * 1 form "'a ('). wherein R and/or R4 represents) C,. 6 acyl group(s) substituted bv a 
TlTnZSJ'Z 2*5 V Pr6parati0n * C ° mp0UndS ** ^ » e of SSSS * to 



Table 12 





Example No. 


R 


R< 


M.p. °C 




88 


COCH3 


CO-CH 2 -N(CO) 2 C 6 H 4 


314-316 (d) 


89 


CO-CH 2 -N(CO) 2 C 6 H 4 


COCH3 


204-206 (d) 




90 


CO-(CH2) 3 -N(CO) 2 C 6 H 4 


COCH3 


150-152 




91 


COCH3 


DL -CO-CH(CH3)-N(CO) 2 C 6 H 4 


264-266 (d) 


30 


92 


DL -CO-CH(CH 3 )-N(CO) 2 C 6 H 4 


COCH3 


245-248 




93 


CO-CH 2 -N(CO) 2 C 6 H 4 


CO-CH 2 -N(CO) 2 C 6 H 4 


230-232 (d) 




94 


COCH3 


CO-(CH 2 ) 3 -N(CO) 2 C 6 H 4 


173-175 


35 


(LrU) 2 C 6 H 4 = phthaloyl; 1 

N(CO) 2 C 6 H 4 = phtaJimido; 





40 

Example 95 
gentm^^ 

45 

ioJ^^t^ ^sr* of Example 83 * Examp,e 16 ' 15 °- 152 * c 

Example 96 

50 

es fpJStfiS^SSS 1 C ° mP0Und ° f EXamP ' e 37 ' aCCOrc,in9 10 ^ 16 ' mp - : 224 ' 226 ' C ^-P)- 
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Example 97 

1K4-TOfluoroacetylamlnophenyl)^ethy|.7 ) 8-methylenedioxy.5H-2,3-ben 

s It was prepared by following Example 2, m.p. : 258-260 °C (decomp ) 
Ci9Hi4F 3 N 3 0 3 = 389.339 

Example 98 

io H4-Aminophenylh3-methylcarbamoy|.4-me^^^ 

It was prepared from H4-nrtrophenyl).3-memy1caroamoy|.4-me*^^^^ 
zodiazepine according to Example 1 6. m.p 1 99-201 "C. ^ 3 *' a ™ n 

C19H20N4O3 = 352.401 
is Hydrochloride m.p. 219-221 °C (decomp.). 
[Ci9H 21 N 4 03]CI = 388.866 

The starting nitre compound was prepared as follows: 

mPth^ll^l^llS of c l ^f 1 y , J SOCyanale Were added to 3 0 9 < 922 mmo 0 1-(4-nitrophenyl)-4-methyl-7,8- 

20 l^Z T^t^^ ^^t^ ^ EXamP ' e 26) diSSOlved in 60 ml 01 d^'oromethane and 
20 stjed for 24 hours, then evaporated under reduced pressure. The crystalline residue was triturated with 30 ml of hot 
ethanol at 80 to 100 »C to obtain 3.35 g (95 %) of the lemon-yellow aimed product m.p: 238-24?" (SmpT 
^19 H 18 N 405 - 382.385 1 



Example 99 

25 



H4-AminophenyO-3K1i>yn^ 

benzodiazepine by following Example 1 6, m.p.: 21 2-21 4 °C y ' 

30 CasH^N^ = 406.493 

dro-5H.2,3-benzodiazep.ne (see Example 116) according to Example 102. m.p.: 189-190 «C (decomp ) 
C23H24N4O5 = 436.477 

35 Example 100 

benzodizapine according to Example 16, m.p.: 202-204 °C (decomp) 
[Csi H25N403JC4H30 4 = 496.531 

dro-S^V^Jf ^ ° btained u [ rom H4-nitropher^-3^toroacetyl-4-methyl-7.8-methylenedioxy.3.4-dihy- 
dro-5H-2.3-benzodiazepine according to the process described in Example 1 03 m p ■ 158-160 «C 
45 621^22^405 = 410.439 

Example 101 

1 -(^hloroacet7laminophenyD-4-memyl-7,8-methylenedioxy.5H-2>benzodiazeplne 

C^CoN^Sg^r^ 9 10 EXamP ' e 2 " TO6Pt Chl0roacetic acid was used - m P : 209 - 214 °C (carbonization). 
Example 102 

55 

1-[4K1-Pyrrolidinc>acetylamino)pheny0^ 

nvll i^li^m^l^^uV^ ^ t0 8 sus P ension 01 1 5 9 («6 mmol) of 1 -(4-chloroacetyl-aminophe. 
nyl)-4-methy|.7.8-metnylened.oxy-5H.2,3-benzodiazepine in 60 ml of ethanol and the reaction mixture was refluxed for 
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4 hours, then evaporated under reduced pressure. The residue was treated with water to give a rough product (1 49 a) 

21 0- aif-C 88 ° C ' After recryStallization from 12 ml d ethan ° l 1 22 9 f 74 - 4 %) o' *e aimed product were obtained', m.p. \ 
C23H 2 4N 4 0 3 = 404.477 

Example 103 

1 -[4-(N,N-dlmethylgiycWamlnofc^ 

After adding 0.66 g (8.12 mmol) of dimethylamine hydrochloride and 1.86 ml (13.4 mmol) of triethylamine to a sus- 
pension of 1.5 g (4.06 mmol) of 1-(4-chloroacetyl-aminophenyl)-4.me^^ 

in 60 ml of ethanol, the reaction mixture was ref luxed for 8 hours, then evaporated. The residue was dissolved in 30 ml 
of dichloromethane, washed with 20 ml of 4 % NaOH solution, then 2x20 ml of distilled water, dried and evaporated 
o?? o< r f P ressure - After treatin 9 ^er. the crystalline residue was filtered to give 1 .27 g of raw product m p 

21 1- 213 °C. After recrystallization from 10 ml of ethanol 1.1 g (71.4 %) of aimed product were obtained, m.p.: 213-215 
c. 

C2iH22N 4 0 6 = 378.439 
Example 104 
l-(4-Methylcarbamoylam^ 

^ l ( l 3 . 4 o mm °l 0f m6thyl jsoc * anate was to a *°Mon containing 1.0 g (3.41 mmol) of l-^aminophe- 
ny!).4-methyl-7,8^ethylenedioxy.5H.2,3-ben20diazepine in 8 ml of dimethylformamide (DMF), then the reaction mix- 
ture was stirred at25 °C for 24 hours. After diluting with 80 ml of water, filtering at 5 °C and drying at 60 to 100 «C 1 06 
g of raw product, m.p.: 204-207 °C (sintering from 160 °C) were obtained which, when recrystallized from 5 ml of 'etha- 
nol, gave 0.85 g (71 A %) of the aimed product, m.p.: 223-224 °C (decomp ) 
C 19 H 18 N 4 0 3 = 350.385 

so Example 105 

H4-Acetylaminophenyl)-3-methyl^ 

« , was P re P ared from H4-aminophenyl)-3-methylcarba^ 

35 benzodiazepine by using the process of Example 42. The raw product was recrystallized from ethyl acetate to give 71 4 
% of the aimed product, rap. : 1 50- 1 52 °C. y 
C 2 iH22N404 = 394.439 



10 



15 



20 



25 



40 



Example 106 

1-(4^hloroacetylamfnophenyl)^ 

It was prepared from 1 -(4-aminophenyl)-3-acety^^ 
azepine by using the process of Example 2. m.p.: 1 39-1 40 °C 
45 C 21 H2oCIN 3 04 = 413.972 

Example 107 

l-P-WN-dimethylglycylami 
so azepine ' 

206-20?°C PrePared ff0m ** Pr0dUCt d precedins by using the P rooess described in Examle 103. m.p.: 

C23H 26 N 4 0 4 = 422.493 

55 
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Example 108 

H4-MN-dlethylgly<*lammo)ph^ 

aZBpinO 

5 

benzodazepine and diethylamme by using the process described in Example 102, m p 1 75-176 *C 
c 25 H 30 N 4O4 = 450.547 

10 Example 109 

TS h»„lr S pr ^* rf * from , H4^loroacetylaminophenyl)-3.ace^ 

X US,n9 Pr0CeSS ° f 2 ^ iS0 ' ated in ^ form 0f *™«* m-p.: 18° 183 -C 

[C25H29N4O4] • C4H3O4 = 564.607 

20 Example 110 

1-(4-Ac»tytaminophenyl>3-chto^ 

_ _ ' t * a , S P re P ared fr O"i «ie compound of general formula (III), wherein R 4 = COCH 3 . by using the process of Examle 
ss 2 and chloroacetic acd instead of formic acid. mp. 138-140 »C 
02^200^04 = 413.972 

Example 111 
so H4KN,N^iethylglycylamlno)phenyl]-^^^ 

It was prepared from 1-(4-chloroacetylaminc^eny0-4-methyl-7.8-rr^hylenedioxy-5h4-2,3-b b v 
us,ng the process of Example 102. except that diethylamine was used instead pyrrol m p : 157 ST * 

^23 M 26 N 4 U 3 = 406.493 

35 

Example 112 



40 



azim?* 1 ™'^^ 

2,3~benzodiazepine by using the process of Example 42. m.p.: 242-243 °C *woon 
C2 3 H23N 3 04 = 405.461 

45 Example 113 

50 ^ IX f?" 9 ml (8 ' 5 mmol) 01 methyl feocyanate to 0.6 g (1 .7 mmol) of 1 -(4-amirwpheny0-3-memvlcamamovl. 
dichloromethane. the reacbon mature was stirred at 25 «C for 6 days. Then the crystalline precipitate was fLed 

& C 21 H23N504 = 409.455 
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Example 114 



w 



15 



20 



1.(4.Am>nophenyl^^ 

C22H26N4O3 = 394.482 

C22H 2 4N 4 0 5 = 424.466 
Example 115 
^lycylamin^ 



Example 116 



25 



30 



35 



40 



W4.Aminopheny 0W ^ 

5H-2,3*enzodiaiine in 140 ml oTSnol IS Z^^'^^^^^^^^^^ 1 ^ 
reduced pressure. Vhe resides dVsso JSt 30 ^ f ?5" d ,0r 10 h ° UrS ' eva P° rated u "** 

2x20 ml of water, dried and iSSS^^^^Sf!^ 20 ml <* 4% Na0H «**n. then 

Example 16 and the product otSnedwas oS hf £.f,™ . es.due was reduced according to the process of 
ano. - benzene 4:1). T*£££S^ f** 0 *^ Wesel 9 el * *■* ™th- 

%) of the aimed product, m.p. ,5 SSSSiS T ^' ^ 81 25 °° f ° *•* 0<5 ° ° t 53 6 

C20H22N4O3 = 366.428) 

The starting compound was obtained from 1 -(4-nitrophenvl)-4-meihvi-7 r mo th^ an ^ „ o ^ , 



Example 117 



45 



50 



^<N-metny.g.y^^ 

pension col^ ml <f 3 m ™° °< were added to a sua- 

dihydro-5H.2.3-benzcdia^ 

hours, then evaporaS^Sr reSTceTo^ ° f the reactol ™«™ ™ renuxedTor 10 

Kieselgel 60. eluent: chloSm ^So ^ "T? * COtann chroma tography (adsorbent: 

^e0.61g^^ 



55 



C22H24N4O4. ». 408.466 
Example 118 

Preparation of pharmaceutical compositions 
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7,8-m^ (compound of Example 42) or 25 mg of 1-(4.aminophenyl)-3. 

as active ingredient were prepared by usual methods. ^ o; 6300 



a) Composition of one tablet: 



w 



15 



Active ingredient 


25 mg 


Potato starch 


43 mg 


Lactose 


160 mg 


Polyvinylpyrrolidone 


6mg 


Magnesium stearate 


1 mg 


Talc 


30 mg 



20 



b) An other preferred composition of one tablet: 



25 



30 
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Active ingredient 


25 mg 


Lactose 


130 mg 


Maize starch 


25 mg 


Microcrystalline cellulose 


10 mg 


Gelatine 


4mg 


Talc 


2 mg 


Stearin 


1 mg 


Magnesium stearate 


1 mg 



Claims 

Claims for the following Contracting States : AT, BE, CH, U, DE, DK, FR, GB, IT, LU, NL, SE 

1 . N-Acyl-2,3-benzodiazepine derivatives of the general formula (I) 



45 



50 



55 
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(I) 



wherein 



stands for a C,j aliphatic acyl group optionally substituted by a methoxy. cyano. carboxyl, amino. C, 
4 alkjrtam.no, d,{C^ alkyl)amino. pyrrolidino, phthalimido or phenyl group, or by one or more halo-" 
gen(s); or Rts a benzoyl, cyclopropanecarbonyl, d. 5 alkylcarbamoyl or phenylcarbamoyl group- or R 
1 is absent when a double bond exists between the N(3) and C(4) atoms- 

R means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms- 

« means a 0^3 alkyl group; or 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms, 

R^ means hydrogen or a C, . 4 aliphatic acyl group; 

R h5 f° gen: a l\i a * haic acvl 9 rou P optionally substituted by a methoxy, cyano, carboxyl, 

am.no. C, 4 alkylammo. di(C^ alkyl)amino. pyrrolidino phthalimido or phenyl group or by one or more 
hatogen(s); as well as a benzoyl, palmitoyl. cyclopropanecarbonyl. C,. s alkylcarbamoyl or phenylcar- 
oamoyi group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 

between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen 

and their stereoisomers as well as acid-addition salts (where possible) of these compounds. 

A compound selected from the group consisting of 

1-(4-amiriophenyO-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihyd 
H4-am.nophenyl).3-propionyl-4-meW 
H4-acetylaminophenyl)-3-acety1-4^^ 
Wopionylaminop^ 
j4.prop,ony1am,noph^^ 

H4-acetylaminophenyO-3?^ 
H4-pr^.onylaminophenyl).3^ 

NM4-(3-acetyl-4-methyl-7,8-methylenedio)(y-3,4^ihydro-SH.2.3-ben 

H4-(N.N-dimethylglyctf a mino)phenyH 
sz spins, 

H4-(N.N<liethylglycy1amino)phenyQ-3^^ 
szspms, 

H4-(1-pyrrolidinoacetylamino)phen^ 
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azepine and hydrogen fumarate thereof and 

3 " rfS r oTn^ , ^. m, ^S n • prises as active ingredient a novel N-acyl-2.3-ben 2 odiazepine derivative 
of the general formula (I), wherem R, R 1 . R 2 , R 3 , R* and the dotted lines are as defined in claim 1 or a pharma- 

PnSeSSIrst^ addifi ° n 8911 there ° f ^ ^ 8nd/0r BdMm """"fr ^ in * e 
4. A process for the preparation of the novel IM-acyl-2.3-benzodiazepine derivatives of the general formula (I). 




(I) 



NR 3 R 4 



wherein 

R stands for a C,_ 5 aliphatic acyl group optionally substituted by a methoxy, cyano, caiboxyl amino C, 

4 alkylamino. di(C t ^ alkyl)amino, pyrrolidino, phthalimido or phenyl group, or by one or more halo- 
gens); or R is a benzoyl, cyclopropanecarbonyl, C,. 5 alkylcarbamoyl or phenytcarbamoyl group; or R 
i is absent when a double bond exists between the N(3) and C(4) atoms- 

R means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms- 

R means a C,^ alkyl group; or 

R and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; v ' 

R 3 means hydrogen or a C t ^ aliphatic acyl group; 

R represents hydrogen; a C,* aliphatic acyl group optionally substituted by a methoxy. cyano. carboxyl 

amino C M alkylamino. di(C,^ alkyQamino, pyrrolidino. phthalimido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyl, cyclopropanecarbonyl, C,. 5 alkylcarbamoyl orphe- 
nylcarbamoyl group; and 

S^lTwwTw 2£ V ?' enCe b ° ndS OPti 3 na " y *i in9 Present * e * wiso •* no * ubl * exists 
between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen 

and their stereoisomers as well as acid addition salts, which comprises 
a) acylating a compound of formula (II) 
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/ 



H->C 



\ 



.CH 2 - 












NH 2 





CH- 



N 



(ii) 



with a C 14 aliphatic carboxylic add optionally substituted by a methoxy, cyano. caiboxyl or phenyl group or by 
one or more halogen(s); or with benzoic, cyclopropanecaiboxylic or palmitic acid or with a reactive derivative 
hereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a 

ahphatic acy) substituted by a halogen, with a C M alkylamine. di(C M alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R 2 , R 3 and the dotted lines are as defined above R 4 
?,T S a £ 1 ,? 8,1(31,8,10 aCyl & ou P.°r*ional\y substituted by a methoxy, cyano, carboxy. phenyl, C, 4 alkylamino 
di(C 1;4 alkyOammo or pyrrolidino group or one or more halogen(s); or a benzoyl, cyclopropanecaibonyl or 
palmitoyl group; R and R 1 are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III). 




wherein R is as defined above, with a aliphatic carboxylic acid, optionally substituted by a methoxy. 
cyano, carboxy or phenyl group or by one or more halogen(s); or with benzoic or cyclopropanecaiboxylic acid 
or with a reactive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R means a aliphatic acyl group substituted by a halogen, with a C, 4 alkylamine dird 
4 alkyOamme or pyrrolidine, i-* » . v 1- 

to obtain compounds of the general formula (I), wherein R 1 , R 2 , R 3 , R 4 and the dotted lines are as defined 
above, R means a aliphatic acyl group, optionally substituted by a methoxy. cyano, carboxy, phenyl C, A 
alkylamino, ditC^ alkyl)amino or pyrrolidino group, or one or more halogen(s); or a benzoyl or a cyclopropane- 
carbonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI) 
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<° 

N-(CHJ n — COOH 

wherein R 5 stands for hydrogen or a alkyl group and n is 1 in case of a-amino acids, whereas R 5 means 
hydrogen and n is an integer of 2 to 5 in case of p- £ amino acids, and. if desired, removing the phthaloyt group 
to cttain compounds of the general formula (I), wherein R 2 and the dotted lines are as defined above R 3 
means hydrogen. R stands for a aliphatic acyl group substituted by an amino or phthaliirtdo group both 
R and R are absent, and a double bond is present between the N(3) and C(4) atoms- or 

d) abating a compound of the general formula (III), wherein R 4 is as defined above, with an N-phthaloylamino 
add of the general formula (VI). wherein R 5 stands for hydrogen or a C M alkyl group and n is 1 in case of ex- 
amine acds. whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids and if 
desired, removing the phthaloyt group, to obtain compounds of the general formula (I), wherein R 1 R 2 'and the 
dotted lines are as defined above, R 3 means hydrogen. R 4 is as defined above except hydrogen, R stands for 
a C V6 a^haftc a<y| group substituted by an amino or phthalimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a d-s alkyl isocyanate or phenyl isocyanate, to obtain com- 
pounds of the general formula (0. wherein R 2 and the dotted lines are as defined above. R 3 means hydrogen 
R represents a C y . 5 alkylcarbamoyl or phenylcarbamoyl group. R and R 1 are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R 4 is defined as above, with a C, 5 alkyl isocyanate 
OT wJ"^ 50 .?' 3 ' 13 '* t0 ° btein com P ounc ' s of the general formula (I), wherein R 1 , R 2 and the dotted lines are 
as defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for a C, 5 alkylcar- 
bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms or 

g) selectively reducing a nitrocompound of the formula (IV) 




(IV) 



to a novel compound of the general formula (V) 
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/ CH3 



,0^ /\ .CH 2 -CH 



H 2 C 



\ 

N— R 



(V) 




f 16 !?r. R T! 3 " 5 hydr ° 9en ' then either ac y atin 9 «he compound of general formula (V) thus obtained by using 

aal formula (V). wherein R ,s as defined above, to an amino group, or first reducing the nrtro group and men 
acylatog the compound o general formula (III) thus obtained, wherein R< stands for hydrogen, by uSng any of 

SttSSSTSi } ' J*' 1 ^ C ° mP0UndS ° f ^ 9enera ' formula (0 - * h «* R1 ' R3 and ^re 
22 CM I atS^ T ^ 35 ^ "° d ° UWe b0nd iS preSent between *• 

i 2^HS a L n S! comp ? u *' « * e 9 eneral formuls > 0. wherein R. R 1 . R 2 and the dotted lines are as defined 
above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with a C, 
6 aliphatic carboxyhc acid, optionally substituted by a methoxy. cyano or carboxy group or by Str moro ha 

where n R • R • R and 106 dott «» lines are as defined above. R and R 4 represent a C,^ aliphatic acvl 

3 meth0Xy - Cya "° ° r ^ 9rOUp ' 0r * one or ™* haiogenfi o?atnS 
group; and no double bond is present between the N(3) and C(4) atoms- or 

a ^ COmp °S <* * e 9eneral formula TO- R . R 1 . R 2 ^ the dotted lines are as delined 

above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C, 

*f ° f P S!r J !? 0Cyanate - *° ° btain to"*""** of the general formula (I), wherein R\ R 2 and 

Je dotted hnes areas defmed above. R stands for a aliphatic acyl group, optionally substituted by a meth- 
SlZ^r" "S^ f^' f by ° n9 ° r ^ nal °9 en ( 6 ); or a benzoyl 9roup; R* stands for hydrogen; R*rep- 
STa?oms o 5 r m " phenylCarbamoyl ° rou P and 00 doub| e bond is present between N(3) and 

iSt? 1?% C ° mp0U ? d of 106 9eneral formula 0, wherein Ri. R 2 and the dotted lines are as defined 
SSSll^ ^"W^*™* n ° d 0""e bond is present between the N(3) and C(4) atoms, with an N- 
phmafoy.am.no acd of the general formula (VI). wherein R* stands for hydrogen or a cj alkyl group and n is 

l^Z ^ Wh ? aS r m63nS hydr0flen and n is an inte 9 er °» 2 to sin case of p-e amino 

acds and. rf desired , remov,ng the phthaloyl group, to obtain compounds of the general formula (I) wherein 

hv' am ^n!! e dottedlinesareasdefin « 1 above, Rrepresentsa Cl . 6 aliphatic acyl group optionally substituted 

oen TS^.V^iF* °, r by ° nS °I ^ ha '° 9en(s): 0r a ben «*' *» stands for hydr? 
gen. R fepresente a C V6 aliphatic acyl group substituted by an amino or phthalimido group and no double 
bond is present between the N(3) and C(4) atoms, y a » no oouoie 

aTac^ontr"" 9 8 * 96nera ' formU ' a ^ by a " y 01 me ^ processes a > <° *> 

rtrS^S ^ aimed l n ° laim 4 L Pr ° CeSS 9) ° r b)> " hi * comprises out the acylation in a surtable solvent 

ESt H fSSS 8 eB * C " yl ° ^ in ^ Pr6SenCe ° f dic ^«ylcarbodiimide at a temperate 

tSSH'JUS!. "TJ" C ' aim 4 ' P ^ 6 ! S 3) ° r b)> Which ^P" 585 out •» acylation in the presence or 

absence of a solvent by us.ng a carboxyhc acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 
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ence of an acid-binding agent at a temperature between 0 °C and 150 °C. 



A process as claimed in claim 6. which comprises carrying out the reaction in chloroform or dichloromethane. 

:. A process as claimed in claim 4. process e) or f), which comprises carrying out the additive acylation by using a 
suitable alkyl or phenyl isocyanate in dimethytformamide. benzene or dichloromethane at a temperature between 
15°Cand 100'C. 

. A process as claimed in claim 4, process g). which comprises carrying out the selective reduction of the nitro com- 
pound of formula (IV) using sodium borohydride in a C M aliphatic alcohol solution. 

0. A process as claimed in claim 4. process g) or claim 6. which comprises reducing the nitro group of a compound 
of the general formula (V) in a methanol medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 10 °C and 65 °C. 

1. A process for the preparation of the pharmaceutical composition according to daim 3, which comprises as active 
ingredient a novel N-acyl-2,3-benzodiazepine derivative of the general formula (I), wherein Ft, R 1 R 2 R 3 r 4 and 
the dotted lines are as defined in claim 1 , or a pharmaceutically acceptable add addition salt thereof, wfth' carriers 
and/or additives commonly used in the pharmaceutical industry and transforming them to a pharmaceutical com- 
position. 



12. The use of the compounds prepared according to claims 1 to 8 for preparing medicaments, particularly such block- 
ing one or more excitatory amino acid receptors in mammals in need of decreased excitatory amino acid neuro- 
transmission, or such for treating epilepsy in mammals, or such for treating spasms of the skeletal musculature in 
mammals by muscle-relaxing or for treating cerebral ischaemia (stroke) in mammals. 

1 3. N-Acyi-2,3-benzodiazepine derivatives of the general formula V, as given in claim 4, 
wherein 

R means hydrogen or a aliphatic acyl group; optionally substituted by a methoxy, cyano, carboxyl, amino. 
0^4 alkylamino, difC^ alkyI)amino, pyrrolidino, phthalimido or phenyl group, or by one or more halogen(s)' 
or R is a benzoyl, cyclopropanecarbonyl, C, . 5 alkylcarbamoyl or phenylcarbamoyl group. 

Claims for the following Contracting States : GR, ES 

1 . A process for the preparation of N-acyl-2,3-benzodiazepine derivatives of the general formula (I), 



R2 




wherein 
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R stands for a C 1 . 6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, 

4 alkylamino, di(C 1a4 alkyl)amino, pyrrolidino, phthalimido or phenyl group, or by one or more hW 
gen(s); or R is a benzoyl, cyclopropanecarbonyl, d. 5 alkylcarbamoyl or phenylcarbamoyl group; or R 
is absent when a double bond exists between the N(3) and C(4) atoms; 

R* means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 

R means a C-j.3 alkyl group; or 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R 3 means hydrogen or a aliphatic acyl group; 

R 4 represents hydrogen; a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, 

amino, alkylamino, 6\{C^ alkyQamino, pyrrolidino, phthalimido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyl, cyclopropanecarbonyl, C^ 5 alkylcarbamoyl or phe- 
nylcarbamoyl group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a compound of formula (II) 




(ID 



NH 2 

with a C^e aliphatic carboxylic acid, optionally substituted by a methoxy, cyano. carboxyl or phenyl group or by 
one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with a reactive derivative 
thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a 

aliphatic acyl group substituted by a halogen, with a-C M alkylamine, di(C V 4 alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R 2 , R 3 and the dotted lines are as defined above, R 4 
means a aliphatic acyl group,optionally substituted by a methoxy, cyano, carboxy, phenyl, C 1>4 alkylamino, 
difC^ alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, cyclopropanecarbonyl or 
palmitoyl group; R and R 1 are absent and a double bond is present between the N(3) and C(4) atoms- 
b) acylating a compound of the general formula (III), 
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(III) 



NH-R* 



wherein R is as defined above, with a aliphatic carboxylic acid, optionally substituted by a methoxy. 
cyano. carboxy or phenyl group or by one or more halogen(s); or with benzoic or cydopropanecaiboxylic acid 
or with a reactive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R 4 means a C,. 6 aliphatic acyl group substituted by a halogen, with a d. 4 alkylamine difC, 
4 alkyf)amme or pyrrolidine. 1 v 

to obtain compounds of the general formula (I), wherein R 1 , R 2 , R 3 . R 4 and the dotted lines are as defined 
above. R means a C V6 aliphatic acyl group, optionally substituted by a methoxy. cyano, carboxy. phenyl C1.4 
alkylamino. di(d. 4 alkyl)amino or pyrrolidine group, or one or more halogen(s); or a benzoyl or a cyclopropane- 
caibonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI), 



(CH } n — COOH 
(7 I - (vi) 

wherein R 5 stands for hydrogen or a C M alkyl group and n is 1 in case of a-amino acids, whereas R 5 means 




R and R are absent, and a double bond is present between the N(3) and C(4) atoms- or 

d) acylating a compound of the general formula (III), wherein R 4 is as defined above, wtth an N-phthaloylamino 
acid of the general formula (VI). wherein R 5 stands for hydrogen or a alkyl group and n is 1 in case of a- 
amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids and if 
desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 R 2 and the 
dotted lines are as defined above. R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for 
a Cvs aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a alkyl isocyanate or phenyl isocyanate, to obtain com- 
pounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen 

re P resente a d.5 alkylcarbamoyl or phenylcarbarnoyl group, R and R 1 are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R 4 is defined as above, with a C, 5 alkyl isocyanate 
or phenyl isocyanate. to obtain compounds of the general formula (I), wherein R 1 . R 2 and the dotted lines are 
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as defined above. R 3 means hydrogen. Ft 4 is as defined above except hydrogen. R stands for a C, « alkylcar- 
bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 



CH 2 -C 




CH 3 



N 



N 



(IV) 



to a novel compound of the general formula (V) 



h 2 c; 



/ 



\ 



/ 

ToT x 



CH 3 




N-R 



(V) 



21 T 63 " 5 hydr09en - then either the compound of general formula (V) thus obtained by using 

Z 222ffST T eSS 1 b) ' " 22 3nd redUdnS *■ nrtr ° ^P^^thus-obtainednewcompoundofgen. 

T . ,S 38 ^ t0 a " amin ° ^ ° f f irSt reducin 9 the nitra 9 rou P af * «™ 

acylattng the compound of general formula (III) thus obtained, wherein R 4 stands for hydrogen, by using any of 

the above processes b). d) or f). to obtain compounds of the general formula (0, wherein R\ R 3 and R 4 repre- 
m aScw atoms i *~ ^ ^ ^ " ^ ^ "° ^ h0nd h PreS6nt betWeen 816 

^ Cyla B3 9 l n ,Sr 01 816 Seneral formula (Q. wherein R. Rt, R* and the dotted lines are as defined 

above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C, 
6 aliphatc cajoxyhc ac.d.opttonally substituted by a methoxy. cyano or carooxy group or by one or more ha t 
ogenfs): or w* benzoic acid, or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R R* R 3 and the dotted lines are as defined above. R and R 4 represent a aliphatic acyl 

ZZ. *»£ by 3 methOX * or «*»* or by one or more halogen?); or a benS 

group, and no double bond ts present between the N(3) and C(4) atoms or 

i) reacting a new compound of the general formula (I), wherein R. R\ r2 and the dotted lines are as defined 
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above, Ft 3 and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with a C, 
5 alkyl isocyanate or phenyl isocyanate. to obtain compounds of the general formula (I), wherein R 1 R 2 and 
the dotted lines are as defined above, R stands for a C, . 6 aliphatic acyl group, optionally substituted by' a meth- 
oxy. cjonc i or carboxy group, or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen; R 4 rep- 
5 resente a C,* akylcarbamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and 

o(4; atoms; or v ' 

D acylating a new compound of the general formula (I), wherein R\ R 2 and the dotted lines are as defined 
above R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with an N- 
phthaloylam.no acid of the general formula (VI), wherein R 5 stands for hydrogen or a C, 4 alkyl group and n is 
1 m case of a-amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of 6-e amino 
aods, and rf desired removing the phthaloyl group, to obtain compounds of the general formula (I), wherein 
r*Ju. the u dotted ,,nes are as defined a^e. R represents a (J,* aliphatic acyl group optionally substi- 
toted by a methoxy, cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R 3 stands for 
Til 086 ? 1 : R a C,. 6 aliphatic acyl group substituted by an amino or phthalimido group and no dou- 

w We bond is present between the N(3) and C(4) atoms. 

and. » desired, transforming a base of the general formula (I), obtained by any of the above processes a) to fl to 
an acid-adaition salt. 

20 2. A process as claimed in claim 1 . process a) or b). which comprises carrying out the acylation in a suitable solvent 
EtZZZi u f? Sao?* Wfth 8 Carb0Xy ' iC 8Cid in 01 dicyclohexylcarbodiimide at a temperature 

A process as claimed in claim 1. process a) or b). which comprises carrying out the acylation in the presence or 
absence of a sohrent by using a cartooxylic acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 
ence of an acid-binding agent at a temperature between 0 °C and 150 °C. 

A process as claimed in claim 3, which comprises carrying out the reaction in chloroform or dichloromethane. 

A T^^, C ' ai u * !" Claim 1 ' pr0CeSS e) W *>• wWch """Prises carrying out the additive acylation by using a 

« l 2? e ^° r .? enyl ' S0Cyanate in dimetn Wformamide, benzene or dichloromethane at a temperature between 
io \j ano loo c 

™ !^ 35 C 'f in daim 1 ' Pr0C6SS 9) ' COmpriSes carryin9 M selective reduction °» the nitro com- 
pound of formula (IV) using sodium borohydride in a C M aliphatic alcohol solution. 

35 , C ^ me ? in «« aim 1 ■ pr0C6SS 9) ° r **" 3 ' which """Prises reducing the nitro group of a compound 
of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 10 »C and 65 «C. 

A process according to anyone of claims 1 to 7. characterized in that a compound selected from the group consist- 

H4-amir»phenyl)-3-acetyM-methy|.7,8-m 
1-(4-aminophenyl)-3-propionyl-4-mettyl-7.8^^ 

1-(4-acetylam.nophenyO-3-acetyl-4-meW 
H4-propionylam.nophenyl).3i3ropion^ 

1-(4-prop.onylaminophenyl).3-acety|.4-^ ' 
1- 4-acetytam.nopheny1)-3-pr^ 
H4^ony1aminophenyl)-3-forniyM^ 

-4*ifluorc)acetylaminophenyl).3-acetyl-4-methyl-7.8-methylenedioxy-3.^ 
55 ^S^^-meth^ 

1-[4-(N,N-diemy1glycylamino)phenyq-3-ac 
azepine, 
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H4-(1-pyrolidinoa<*tylamino)ph^ 
azepine and hydrogen fumarate thereof and 

H4^lycylaminopheny0-3-metrivlcarte^ 
azepine is prepared. 

9. A process for the preparation of a pharmaceutical composition which comprises as active ingredient a novel N-acyl- 
2^-benzod.azepine derivative of the general formula (I), wherein R, R 1 , R 3 , R 4 and the dotted lines are as 
defined in claim 1. or a pharmaceutically acceptable acid addition salt thereof in admixture with carriere and/or 
additives commonly used in the pharmaceutical industry, characterized by admixing as active ingredient a novel N- 
acyl-2,3-benzodiazepine derivative of the general formula (I), wherein R, R 1 r2 R=> R< and the dotted lines are as 
defined in daim 1. or a pharmaceutically acceptable acid addition salt thereof, prepared by using any of process 
variants a) to j) as claimed in claim 1 , with carriers and/or additives commonly used in the pharmaceutical industry 
and transforming them to a pharmaceutical composition. 

1 0. A process according to claim 9. characterized in that compositions for blocking one or more excitatory amino acid 
receptors in mammals in need of decreased excitatory amino acid neurotransmission, or for treating epilepsy in 
mammals, or for treating spasms of the skeletal musculature in mammals by muscle-relaxing or for treating cere- 
bral ischaemia (stroke) in mammals are prepared. 

11. A process for preparing N-acyl-2,3-benzodiazepine derivatives of the general formula V, as given in claim 1 
wherein 

R means hydrogen or a C,. 6 aliphatic acyl group, optionally substituted by a methoxy. cyano, carboxyl, amino 
C,. 4 alkylamino. di(C^ alkyl)amino, pyrrolidino. phthalimido or phenyl group, or by one or more halogenfs)' 
or R is a benzoyl, cyclopropanecarbonyl, alkylcaibamoyl or phenylcarbamoyl group, 

characterized by selectively reducing a nftro compound of the formula selectively reducing a nitro compound of the 
formula (IV) 



/ 

H 2 C 

0 




(IV). 



Patentanspruche 

PatentansprOche f Or folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 

1. N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (I), 
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(I) 



wonn 



R eine aliphatische Acylgruppe. die gegebenenfalls durch eine Methoxy-, Cyano- Carboxyl- 

Amino-, C,.4 Alkylamino., difC^ AlkyO-amino-, Pyrrolidine)-, Phthalimido- oder Phenylgruppe Oder 
durch em oder mehrere Halogenatom(e) substituiert ist, bedeutet; Oder 

* ne Benz °y K Cyclopropancarbonyl-, C,. s Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; 

OQGr 

R abwesend ist. wenn rwischen den N(3) und C(4) Atomen eine Doppelbindung existierf 

R 1 ein Wasserstoffatom bedeutet; oder 

j£ abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existierf 

R eine Cl 3 Alkylgruppe bedeutet; oder 

R und R 2 zusammen fur eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 
R^ Wasserstoffatom oder eine aliphatische Acylgruppe bedeutet- 

R an Wasserstoffatom; eine aliphatische Acylgruppe. die gegebenfalls durch eine Methoxy- 

Cyano-, Carboxyl-. Amino-. Alkylamino-. Di(d. 4 alkyO-amino-. Pyrrolidine-. Phthalimido- Oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutet; sowie eine 
b*2ef und mit0yl " Cydopropancartx,ny, •' °i-5 Alkylcarbamoyl- oder Phenylcaibamoylgruppe 

^ffIL C M^ n L i n nM^ e ? eben ! faBS anwesende ValenzWndungen bedeuten. rnit der Beschrankung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert. wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 

und ihre Stereoisomere sowie die Saureadditionssalze (wenn mOglich) dieser Verbindungen. 

Eine Verbindung gewahlt aus der Gruppe. die aus folgenden Verbindungen besteht: 

1-(4-AminophenyO-3-acetyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2.3-benzodiazepin 

1-(4-AnTinophenyl)-3-propionyl-4-methyl-7.8-methylendioxy-3,4-dihydro-5H-2.3-benzodiazep^ 

1-4-AcetylaminophenyO-3-acetyl-4-methyl-7.8-methylerxlioxy-3.4-dihydro-5H-2.3-benzodiaz^ 
1 -(4-Propionylam>nophenyl)-3^^ 

-4-Propionylaminophenyl)-3^^ ■ 

1-4-AcetylarninophenyO-3-propionyl-4-methyl-7.8-methyleridiC)xy-3,^ 
-4-Propionylaminophen^ 

-4-Wlucfacetylaminophenyl)-3-acetyl-4-methyl-7.8-methylendioxy-3.4-dihy^ 

H4-aycylam.nopheny0-3-acetyl-4-ma^ hydrochlo- 
rid, 

NjW3-Acetyl-4.methyl-7,8-me^ 

1-[4-(N.N-Dime%lglycylamino)-phenyO-3-acetyl-4-methyl-7.8-methylendio^ 
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W4-(N,N-diethy1glycylamino)-pheny^ 
pin, 

H4-(1-Pyirdidinoacetytemino)^henyn-3^cetyl-4-methyl-7.8-methylend 

pmurxiseinWasserstoff-fumaratund 

H4-GlycylaminophenyQ-3-methy1-carte 

3. Eine pharmazeutische Komposition. die als aklive Komponente ein neues N-Acyl-2,3-benzodiazepin-Derivat der 
aHgemanen Formel (I), worin R. R 1 , R 2 , R 3 . R 4 unddie gestrichelten Unien wie im Patentanspruch 1 definiert sind 
Oder em pharmazeutisch annehmbares Saureadditionssalz davon. gemischt mil in der pharmazeutischen Industrie 
allgeman verwendeten Tragerstoffen und/oder Zusatzstoffen, enthtlt. 

4. Verfahren zur Herstellung der neuen N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (Q. 

p2 

CH->— C-~ 



(i) 




worm 



ane °i-6 aliphatische Acylgruppe. die gegebenenfalls durch eine Methoxy-, Cyano-, Carboxyl- 
Amino-. C M Alkylamino-, D\(C,. A alkyl)-amino-, Pyrrolidine)-, Phthalimido- oder Phenylgruppe Oder 
durch em oder mehrere Halogenatom(e) substituiert ist. bedeutet; oder R eine Benzoyl- Cydopro- 
pancarbonyl-, C,. s Alkylcarbamoyl- Oder Phenylcarbamoylgruppe bedeutet; oder R abwesend ist 
1 wennzwischen den N(3)undC(4) Atomen eine Doppelbindung existiert 

Wasserstoffatom bedeutet; oder R 1 abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine 
Doppelbindung existiert; 
R 2 ane C1.3 Alkylgruppe bedeutet; Oder 

R und Rz zusammen for eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; ^ 
R 2 Wasserstoffatom oder eine ^ aliphatische Acylgruppe bedeutet; 

R tin Wasserstoffatom; eine C V6 aliphatische Acylgruppe, die gegebenfalls durch eine Methoxy- 

Cyano-. Carboxyl-. Amino-. d. 4 Alkylamino-, Di(C,^. alkyl)-amino-. Pyrrolidino-, Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutef sowie R 4 eine 
Benzoyl-. Palmitoyl. Cyclopropancarbonyl-. C,* Alkylcarbamoyl- oder Phenylcarbamoylgruppe 
bedeutet; und '* ^ K 

die gestrichelten Unien gegebenenfalls anwesende Valenzbindungen bedeuten, mil der BeschrSnkung dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 

und ihre Stereoisomere sowie die Saureadditionssalze, dadurch gekennzeichnet. dass 

a) eine Verbindung der Formel (II) 
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nut einer C,. 6 aliphatischen Carboxylsaure. die gegebenfalls durch eine Methoxy-. Cyano-. Carboxyl- oder 
Phenylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; Oder mil Benzoesaure C yelopro- 
panrartoxyisaure oder Palmitinsaure oder mit einem reaktionsf&higen Derivat davon acyliert whrd ijnd 
g^ewunschtenfalls ; eine derart erhaltene neue Verbindung der allgemeinen Formel (I), worin R 4 eine mit einem 
Halogenatom subst.tu.erte d. 6 aliphatische Acylgruppe bedeutet. mit einem C M Alkylamin. Di(d t alkyl)- 
am.n oder Pyrrohdm umgesetzt wird. urn Verbindungen der Formel (I) zu erhalten. worin R* R* und die gestri- 

C ^SZ nil' ^ e l def ! nie B ^t ^ r ^• ? 6ine °™ a 'P hati8che Acylgruppe, die gegebenenfalls durch eine 
Methoxy-. Cyano- .Carboxyl-. Phenyl, C M Alkyl-amino, DiC^ alkyl)-amino- Oder Pyrrolidinogruppe oder 
durch an oder mehrere Halogenatom(e) substituiert ist; oder R 4 eine Benzoyl-. CyclopropancaW^ oder 

dung a^eseS I? de " N(3) und C(4) A,omen eine Do PP elbin " 

b) eine Veibindung der allgemeinen Formel (III). 




worin 



R w.e oben def.n.ert .st, mrt einer aliphatischen Carboxylsaure. die gegebenenfalls durch eine Methoxy- 
. Cyano-. Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; Oder mit 
Benzoesaure cder Cyclopropancart,onsiure oder mit einem reaktiven Derivat davon acyliert wird; und 
^nschtenfallse.ne derart erhaltene neue Verbindung der allgemeinen Formel (I), worin R 4 eine durch ein 
Halogenatom substrtu.erte C V6 aliphatische Acylgruppe bedeutet. mit einem C M Alkylamin, DifC, 4 alkyi)- 
aminrfer Pyrrolidin umgesetzt wind, urn Verbindungen der allgemeinen Formel (0 zu erhalten. worin R 1 U 
R R und die gestrichelten Linien wie oben definiert sind. R eine C^ aliphatjsche Acylgruppe. die gegeben- 
falls durch e.ne Methoxy-. Cyano-, Carboxyl-. Phenyl. C M Alkylamino. Di(C M alkyl)-amW oder pJE 
gruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl- oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C(4) Atomen keine Doppelbindung exi- 
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stiert; Oder 

c) eine Verbindung der Fbrmel (II) mit einer N-PMhaloylaminosaure der allgemeinen Formel (VI), 



[Q}^\- ( CH, n -C00H 
V R5 



(VI) 



a ^Zl Z a -J m ! nos f uren 2 ! Qr Wa ^erstof»atom ^er eine A Alkylgruppe steht und n 1 1st. woge- 
gen .m Falle von p-e-Am.nosauren R 5 for Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 ist acyliert 
wjt und gewQnschtenfans die Pbthaloylgruppe entfernt wild, um Verbindungen der allgeme^en ft me. ^ zu 
SSH 5! ^ t 9eSfriChe,,en Unien die *" defi ^en Bedeutungen haben. R3 nJ£ 
2SiS?.r n ' *?3 T Amin °" 0 * r PMha,im «°a~PPe substituierte C« aliphatiche Acylgruppe 
a^LeX Sder 3 ZWiS ° hen de " N(3) Und 0(41 Atomen * ne DoppelbSZg 

d) eine Verbindung der allgemeinen Fbrmel (III), worin R< wie oben definiert ist. mit einer N-Phthaloylamino- 

eine C M Alkylgruppe steht und n 1 ist, wogegen im Falle von p-e-Arrtnosauren R 5 Wasserstoff bedeutet und 

deTallolm^infn fZJ rf 5 ^ 9wQn ^ er f ls die Pbthaloylgruppe entfernt wird. um verbindungen 
der allgemeinen Formel (I) zu erhalten, wonn R 1 , R* und die gestrichelten Unien wie oben definiert sind R 3 

S^EEF-h* ^ V °" VteS8eret0f, WiS definiert * « * eine durS eine 

™ na, '™ do 9"We substrtuirte C,* aliphatische Acylgruppe steht, und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; Oder 

5i*!^ V f indun9 der mit einem °i-5 Alkylisocyanat Oder Phenylisocyanat umgesetzt wird, um 

sind, R Wasserstoft bedeutet. R 4 eine C,. 5 Alkylcarbamoyl- Oder Phenylcarbamoylgruppe bedeutet R und R 1 
abwesends.nd. und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend SoST 
^rPK!l, indUn9 d ! f a "9 6meinen Formel ("0. worin R 4 wie oben definiert ist. mit einem C,. 5 Alkylisocyanat 
S uSSTL Um f '!*l Um Verbindun 3 e " d f Formel (I) zu erhatti v^rin R* und 

lc«i 9 ? e,tar \ Lnien we * en definiert sind. R 3 Wasserstoff bedeutet R 4 mit der Ausnahme von 
Wassenaoff wie oben definiert ist, R eine C,. 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe steht und zwi 
schen den N(3) und C(4) Atomen keine Doppelbindung anwesend ist; oder ™ momupp e ***• und 
g) eine Verbindung der allgemeinen Formel (IV) 



CH 3 

H 2 C v IP I >N dv) 




selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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(V) 



F^ ^TCi!^^ b f deUt8t ' dSnn 8ntWeder die derart 8rhalt9ne Vefbindun ° der aUgemeinen 
S „»t Un9 T~ d6r 0bi9e " Verfahren b) ' * «* ac * liert und die Nrtrogruppe der derart 

o^^ZrJj^" 0 d T, a " 9 K^ nen F0rme ' °* ^ R WS *" defi ™^ ist zu einer Amino- 
gruppe reduziert vwrd, Oder zuerst die Nitrogruppe reduziert und dann die derart erhaltene Verbinduna der all- 

EL? ( R 2 p Verbmdungen der allgemeinen Formel (I) zu erhalten. worin R\ R» und R 4 WasserstS 
SSTSii-i 9 estr, ? e,ten Uni «" wie oben definiert sind. und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; Oder u 

h) eine neue Verbindung der allgemeinen Formel (I), worin R, R\ r2 und die gesrtichelten Unien wie oben 
defniert s,nd. und R 4 Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen k£?JSSE 

£S2SS ^ PP «? 6r n ei " 0der mehrere Haloaen *°Ne) substrtuiert ist; Oder mit Benzoesaure oder 
tan R1 pr S,ah JT 1 ^ ,Vat daV °" aCyli6rt Wi ' d> Um Ve * ind "n9en der allgemeinen Formel (I) zu erhal- 
ten worm R\ R2 und R 3 und die gestrichelten Unien wie oben definiert sind. R und R 4 eine C, 6 aliphatische 
S^TT' * 9 ^enenfalls duroh eine Methoxy, Cyano- oder C**to£?li 

£T£f Z^ST^JS?" Sind; ^ *» Be ™ylgruppe ^euten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; Oder 

0 eine neue Verbindung der allgemeinen Formel (I), worin R, R^ . R 2 und die gestrichelten Unien wie oben defi- 
ed f fi S R Wa^serstolf bedeuten. und zwischen den N(3) und C(4, Atomen I^JSXEb 
IZ^n rS^ 5 1 Alkyl,S0Cya ? at f umgesetzt wird, um Verbindungen der al?- 

gemeinen Formel (I) zu erhalten. wonn R\ R* und die gestrichelten Unien wie oben definiert sind R fur eine 
Ci e aJphabsche Acylgruppe steht, die gegebenenfalls durch eine Methoxy-. Cyano- oder Carboxylgrupoe 
oi" 0der o mehrere Halogenatom(e) substrtuiert ist; oder eine Benzoylgmppe steht; R C vEr 

X If 8 n 1 " 5 "I* 1 ™**™*" Phenylca^amoylgruppe bedeuSrurffzwischen den N^und 

C(4) Atomen keine Doppelbindung anwesend ist; oder 

!ii^! i !I eU R3 Ve *i r ?4? A 9 ( dSr a "9t meinen Formel «. w"in R 1 . R 2 und die gestrichelten Unien wie oben defi- 

Zl^ S ^ m^T 0 " bedeUte "' Und 2WiSChe " den N < 3 > und °( 4 > Atome " k ^e Doppelbindung 

rSfQr wtsTrsto^ a " 9emeinen F ° rme ' ^ WOri " im Falle «" ^LoJ 

Sll^^f f f Cl " 4 ^SJruppe steht und " 1 ^ wogegen im Falle von p-e-Aminosauren R* 

™!Tnl^ T Und ,^ ine 9an26 Zah ' VOm 2 biS 5 ist " acyliert wird - und gewonschtenfalls die Phthaloyl- 
terH^n*an ^ yerbindungen der allgemeinen Forme! (I) zu erhalten. worin R\ R^ und die gestrichel- 

Z^ZT T ^T^l??™ °» alipha,iSChe A ^ ru PP e bedeutet - di * Segebenen^ls dure 
eine Methoxy-. Cyano- Oder Carboxylgruppe Oder durch ein oder mehrere Halogenatom(e) substrtuiert isf 
oder R eine Benzoy.gruppe bedeutet; R fur Wasserstoff steht. R 4 eine C, 6 aliphaTsche t^^SSS 

Zwm^Z^Z * 9 ^ e subsWuia1 ist und zwischen den N(3) und S ^ men 



Verfahren nach Patentanspruch 4. Verfahren a) Oder b). dadurch gekennzeichnet. dass die Acylierung in 



emem 
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errtsprechenden LGsungsmittel, vorzugsweise Dichlormetan, mlt einer CarbonsSure in der Anwesenheit von 
Dicyclohexylcarbodiimid bei einer Temperatur zwischen 10 und 30 °C durchgefuhrt wird. 

6. Verfahren nach Patentanspruch 4, Verfahren a) Oder b), dadurch gekennzeichnet. dass die Acyiierung in Gegen- 
wart Oder Abwesenheit eines LGsungsmittels, durch Verwendung eines Carbonsaureanhydrids, gemischten Anhy- 
drids Oder Acylchlorids, gegebenenfalls in Gegenwart eines Saurebindemittels, bei einer Temperatur zwischen 0 
Q C und 150 °C durchgefuhrt wird. 

7. Verfahren nach Patentanspruch 6, dadurch gekennzeichnet, dass die Reaktion in Chloroform oder Dichlormethan 
durchgefQhrt wird. 

8. Verfahren nach Patentanspruch 4, Verfahren e) oder f), dadurch gekennzeichnet. dass die additive Acyiierung 
durch Verwendung eines entsprechenden Alkyl- oder Phenylisocyanates in Dimethyrformamid, Benzol oder Dich- 
lormethan bei einer Temperatur zwischen 15 °C und 100 °C durchgefQhrt wird. 

9. Verfahren nach Patentanspruch 4, Verfahren g). dadurch gekennzeichnet, dass die selektive Reduktion der Nitro- 
verbindung der Fbrmel (IV) durch Verwendung von Natriumborhydrkj in einer LGsung eines C^s aliphatischen 
Alkohols durchgefQhrt wird. 

10. Verfahren nach Patentanspruch 4, Verfahren g) oder Patentanspruch 6, dadurch gekennzeichnet, dass die Reduk- 
tion der Nitrogruppe einer Verbindung der allgemeinen Formel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat, in Gegenwart von Raney-Nickel oder Palladium als Katalysator bei 
einer Temperatur zwischen 1 0 °C und 65 e C durchgefuhrt wird. 

1 1 . Verfahren fur die Herstellung einer pharmazeutischen Kbmposition nach Patentanspruch 3, dadurch gekennzeich- 
net, dass als Wirkungsstoff ein neues N-Acyl-2,3-Benzodiazepin-Derivat der allgemeinen Formel (I), worin R, R 1 , 
R 2 , R 3 , R 4 und die gestrichelten Unien wie im Patentanspruch 1 definiert sind, oder ein pharmazeutisch annehm- 
bares Saureadditionssalz davon mit in der pharmazeutischen Industrie Qblich verwendeten TrSgerstoffen und/oder 
Zusatzstoffen zu einer pharmazeutischen Komposto'on umgestaltet wird. 

12. Verwendung der gemSss den PatentansprOchen 1 bis 8 hergestellten Verbindungen fur Herstellung von Heilmit- 
teln, besonders von solchen. die einen oder mehreren stimulierenden Aminosaure-Rezeptor in Saugetieren, die 
verminderte stimulierende AminosSure-Neurotransmission brauchen, blockieren, oder von solchen, die fur die 
Behandlung von Epilepsie in Saugetieren dienen, oder von solchen, die zur Behandlung von Spasmen der skele- 
talen Muskulatur in Saugetieren durch Muskelrelaxation oder fDr die Behandlung von Gehirnischamie (Stroke) in 
Saugetieren geeignet sind. 

13. N-Acyl-2,3-benzodiazepin«Derivate der allgemeinen Formel (V) wie in Patentanspruch 4 gegeben, 
worin 

R Wasserstoff oder eine aliphatische Acylgruppe bedeutet, die gegebenfalls durch eine Methoxy-, Cyano- 
Garboxyl-, Amino-, C V4 Alkylamino-, D\(C^ a!kyl)-amino-, Pyrrolidine-, Phthalimido- oder Phenylgruppe 
oder durch ein oder mehrere Halogenatom(e) substituiert ist; Oder R eine Benzoyl-, Cyclopropancarbonyl-, 
C^s AlkylcarbamoyI oder Phenylcarbamoylgruppe bedeutet. 

Patentanspriiche fur folgende Vertragsstaaten : GR, ES 

1 . Verfahren zur Herstellung von N-Acyl-2,3-benzodiazepin-Derivaten der allgemeinen Formel (I), 
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&ne C i-s aliphatische Acylgruppe. die gegebenenfalls durch eine Methoxy-. Cyano- Carboxyl- 
Am.no-. Cv4 Alkylamino-, Di(C M alkyl)-amino-. PyrrolkJino-. Phthaiimido- oder Phenylgruppe Oder 
durch e.n oder mehrere Halogenatom(e) substituiert ist. bedeutet; oder R eine Benzoyl- Cyclopro- 
pancarbonyl-, d. 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; oder R abwesend ist 
1 wennzwischen den N(3) und C(4) Atomen eine Doppelbindung existiert 

Wasserstotfatom bedeutet; oder R' abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine 
Doppelbindung existiert; 
R* eine C,^ Alkylgruppe bedeutet; oder 

R und R 2 zusammen for eine M ethyl engruppe stehen und zwischen den N(3) und C(4) Atomen keine Doooel- 

bindung anwesend ist; 
FP Wasserstoffatom oder eine C^.4 aliphatische Acylgruppe bedeutet 

R an Wasserstoflatom; eine C,. B aliphatische Acylgruppe, die gegebenfalls durch eine Methoxy- 

Cyano-, Carboxyl-, Amino-, C,. 4 Alkylamino-, Di(C^ alkyl)-amino-, Pyrrolidine-. Phthaiimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie R 4 eine 
bSeutet' und mitoyl ' Oyciopropanca ' bon ^ C i-s Alkylcarbamoyl- oder Phenylcarbamoylgruppe 

S.S^lr ^P!!^?* 1 * anwesende Valenzbindungen bedeuten. mit der Beschrankung. dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert. wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 

und ihre Stereoisomere sowie die SSureadditionssalze, dadurch gekennzeichnet. dass 
a) eine Verbindung der Formel (II) 
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H 2 C 



/ 



■ CH 3 



\ 



(ID 



N 




mrt einer C,. s dphatschen Carboxytsaure, die gegebenfalls durch eine Methoxy-. Cyano-. Caiboxyl- oder 
Phenyjmppe oder durch ein Oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesaure. Cydopro- 
panrartxwylsaure oder Palmitinsaure oder mit einem reaktionsfahigen Derivat davon acyliert wird und 

Halogenatorn substrtu.erte al.phat.sche Acylgruppe bedeutet. mit einem C M Alkylamin. DifC, 4 alkyl)- 
armn oder Pyrroto umgesetzt wird. urn Verbindungen der Formel (I) zu erhalten, worin V R 3 und die gel - 

^1 ^V. Sind ' R Sine Cl " 6 aliphatiSChe Ac ^PPe- gegebenenfalls dure? eine 
Methoxy-. Cyano-, Carboxyl-. Phenyl. C M Alkyl-amino. DiC M alkyl)-amino- Oder Pyrrolidinogruppe oder 
durch e,n oder mehrere Halogenatom(e) substituiert ist; oder R 4 eine Benzoyl-, CydopropancaVS- oder 

^SSSS 5*"* R und abwesend sind ' und zwrtschen den N(3) und C(4 > Atomen eine Do ^ n 

b) eine Verbindung der allgemeinen Formel (III), 




(III) 



NH— 



worin 



cZn^r^Z J, ' £ & T ° 1 - 6 aliphatischen Carboxylsaure. die gegebenenfalls durch eine Methoxy- 
Cyano- Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit 

oZX^ C ^ P *T b ° n8aUre m **" reakBven D ^t davon acyiiert £ und 
^nschtenfalls e^ne derart erhaHene neue Verbindung der allgemeinen Formel (I), worin R 4 eine durch ein 
Halogenatorn subst.tu.erte aliphatische Acylgruppe bedeutet, mit einem C v4 Alkylamin. DifC, 4 alkyl)- 
£ £1 ? I" U „T S f t - Wirdl Um Verbindun 9 en der allgemeinen Formel (Q zu erhalten. worin V R*. 
R R und die Sestnchelten Lrn.en w.e oben definiert sind, R eine C^ aliphatische Acylgruppe, die gegeben- 

o^lZT^ ^ Ca ? 0XyK Phenyf - C ^ 4 famine. DKC.^a.MJ-am^oderP^nt 
gruppe oder durch e.n oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl- oder 

ST bed6Utet: ZWiSCh6n de " N(3) Und C(4) At0m6n keine D °PPelbindung exi- 

c) eine Verbindung der Formel (II) mit einer N-PhthaloylaminosSure der allgemeinen Formel (VI), 
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(VI) 



wonn im Falle von a-Aminosauren R 5 fQr Wasserstoffatom oder eine C M Alkylgruppe steht und n 1 ist woge- 
gen im Falle von p-e-Annnosauren R 5 fur Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 ist acyliert 
wirt und gev^nschtenfaJIs die Phthaloylgruppe entfernt wird. um Verbindungen der allgemeinen Formel (I) zu 
ertiaftea worm R und die gestrichelten Unien die oben definierten Bedeutungen haben. R 3 Wasserstoff 
* u, f ?' ne 5^ eine Amino ' <** P^limidogruppe substituierte C,. 6 aliphatiche Acylgruppe 
a^ILSdS ode? abwesend sind - un ° ^schen den N(3) und C(4) Atomen eine Doppelbindung 

d) eine Veibindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist mit einer N-Phthaloylamino- 
saure der al gemeinen formel (VI) acyliert wild, worin im Falle von a-Aminosauren R 5 tor Wasserstoffatom oder 
eine C M Alkylgruppe steht und n 1 ist. wogegen im Falle von p-e-Aminosauren R s Wasserstoff bedeutet und 
n e.ne ganze Zahl von 2 bis 5 ist und gewynschtenfells die Phthaloylgruppe entfernt wird, um Verbindungen 
der allgemanen Formel 0 ai erhaJten. worin R 1 , R 2 und die gestrichelten Unien wie oben definiert sind, R 3 
Wasserstoff bedeutet. R 4 mrt der Ausnahme von Wasserstoff wie oben definiert ist R fur eine durch eine 
Amino- oder Phthahmidogruppe substituirte aliphatische AcyJgruppe steht. und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

e) eine Veibindung der Formel (II) mit einem C,. 5 Alkylisocyanat oder Phenylisocyanat umgesetzt wild, um 
Verbirriungen der aHgemeinen Formel (I) zu erhalten. worin R 2 und die gestrichelten Unien wie oben definiert 
smd. R Wasserstoff bedeutet R 4 eine C,. 5 Alkylcaibamoyl- oder Phenylcaibamoylgruppe bedeutet R und R 1 
abwesend sind. und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend ist Oder 

f) erne Verbindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist. mit einem C,. 5 Alkylisocyanat 
Oder PhenylBo^nat umgesetzt wird, um Verbindungen der allgemeinen Formel (I) zu emalten. worin R^ und 
R und die gestnchetten Unien wie oben definiert sind. R 3 Wasserstoff bedeutet. R 4 mit der Ausnahme von 

SSn M^T °%r%? S Srt \* Cl " 5 A,k y |carbam °y | - Phenylcaibamoylgruppe stent und zwi- 
schenden N(3) und C(4) Atomen keine Doppelbindung anwesend ist; Oder 

g) eine Veibindung der allgemeinen Formel (IV) 

CH 3 
/ 

(IV) 



H 2 c( "JOT >N 




selektiv zu einer neuen Veibindung der allgemeinen Formel (V) 
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/H 3 

H 2 C \ TOT Vr (v) 




reduziert w.rd. worm R Wasserstoff bedeutet dann errtweder die derart erhaltene Verbindung der aJIgemeinen 
Formel (V) durch Verwendung einer der obigen Verfahren b), d) Oder f) acyliert und die Nitrogruppe der derart 
ahaltenen neuen Verbindung der allgemeinen Formel (V), worin R wie oben definiert ist zu einer Amino- 
gruppe reduziert wird. oder zuerst die Nitrogruppe reduziert und dann die derart erhattene Verbindung der all- 
S? "TT « °' WOri " R ,Qr Vtesserstoff «*t acyliert durch Verwendung einer der obigen Verfahren 
b^i d) oder f). urn Veroindungen der allgemeinen Formel (0 zu erhalten. worin R 1 , R 3 , und R 4 Wasserstoff 
bedeuten, R , R und die gestrichelten Unien wie oben definiert sind, und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; oder 

h) eine neue Verbindung der allgemeinen Formel (I), worin R. R\ R 2 und die gesrticherten Unien wie oben 
def.n.ert and. R 3 und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist, mrt einer aiiphatischen Carbonsaure, die gegebenenfalls durch eine Methoxy- Cyano- 
Oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mil Benzoesaure oder 
mrt anem reakfionsfahigen Derivat davon acyliert wird. urn Veroindungen der allgemeinen Formel (I) zu erhal- 
ten worm R P? und R 3 und die gestrichelten Unien wie oben definiert sind. R und R 4 eine C, s aliphatische 
Acylgruppe bedeuten. die gegebenenfalls durch eine Methoxy-. Cyano- Oder Carboxylgruppe oder durch ein 
STrSTir Ha, ° 9 . ena * om ( e ) substituiert sind; Oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; oder 

i) eine neue Verbindung der allgemeinen Formel (f). worin R. R 1 , R 2 und die gestrichelten Unien wie oben defi- 
raert and R und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mrt anem C^ Alkylisocyanat oder Phenylisocyanat umgesetzt wird. urn Veroindungen der all- 
gemanen Formel (I) zu erhalten. worin R 1 , R 2 und die gestrichelten Unien wie oben definiert sind. R fur eine 
Ci.6 aliphatische Acylgruppe stent, die gegebenenfalls durch eine Methoxy-. Cyano- oda Carboxylaruooe 

° d6r . m6hrere Hal °9 enatom ( e ) substituiert ist; oder eine Benzoylgruppe stent; R 3 for Wasser- 
T . 6 ! ne S 1-8 /ykylcarbamo y | - <** Phenylcarbamoylgruppe bedeutet; und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

ane neue Verbirriung der allgemeinen Formel (I), worin R 1 . R 2 und die gestrichelten Unien wie oben defi- 
niert and R und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist. mit ana N-Phthaloylaminosaure der allgemeinen Formel (VI). worin im Falle von a-Aminosau 
ren R fur Wasserstoff Oder eine d-4 Alkylgruppe steht und n 1 ist wogegen im Falle von p-e-AminosSuren R 5 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist. acyliert wird, und gewunschtenfalls die Phthaloyl- 
gruppe entfernt wird. urn Verbindungen der allgemeinen Formel (0 zu erhalten, worin R 1 , R 2 und die gestrichel- 

2L^2H W ' e ^ d- !? rt ^ R 6ine C ™ a «P hatische Acylgruppe bedeutet. die gegebenenfalls durch 
ane Methoxy-. Cyano- Oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist 
oder R erne Benzc^gruppe bedeutet; R 3 fur Wasserstoff steht. R 4 eine C, . 6 aliphatische Acylgruppe bedeutet,' 
die durch eine Amino- oder Phthalimidogruppe substituiert ist. und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist 



und gewunscWenfalls eine Base der allgemeinen Formel (I), die durch einesder obigen Verfahren a) bis j) erhalten 
wurde, in em Saureaditionssalz umgestaltet wird. " ema,,en 



Verfahren nach Patentanspruch 1, Verfahren a) oda b), dadurch gekennzeichnet. dass die Acylierung 



in einan 
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^Sw^ he ? e !Llf SU "?! mitte1, VOrzU9Sweise Dichlormetan. mit einer Carbonsaure in der Anwesenheit von 
Dicydohexylcarbodiiiriid bei einer Temperatur zwischen 10 und 30 "C durchgefOhrt wird. 

3 ' 2* Pa, ^ nspru f h 1 ■ Verfahren a > <*<* »»). dadurch gekennzeichnet. dass die Acylierung in Gegen- 

S^Z £2 h e ' neS if un9snirtte,s - durch Verwendung eines Carbonsaureanhydrids gemischten Zry- 
% ^%^Ze£^ Ge9enWart 6ineS SaUr9bndemltte,S - b « einer T « 0 

4 ' durXShrt^ rd atemanSPrUCh 3 ' dadUrCh gekennzeichnet ' dass die Reaktion in Chioroform Oder Dichlormethan 

5 ' JEST "*? Pa,entans P fucn Vertahran «) ^er f), dadurch gekennzeichnet, dass die additive Acylierung 
SS^ST*^ T neS en ? rechenden Alk V- Phenylisocyanates in Dimethylformamid. Benzol od e S 
lormelhanbei einer Temperatur zwischen 1 5 e C und 1 00 "C durchgefOhrt wird. 

6 " ^SUT n !f* S tenta '!f n rUCh 1 ' Verfahren 9)> dadurch flekennzeichnet dass die selektive RedukBon der Nitro- 
ESXSSEIE Ch V6rWendUn9 NaWumb0r ^ rid in ^ "™» eines C, 5 alipha^n 

? ' ^nS^^V^ 6 " 9) od * r Patertan *™* 3, dadurch gekennzeichnet dass die Reduk- 
^ V6 ?? Un9 d6r aI| 9 emeinen Formel 00 in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat in Gegenwart von Raney-Nickel oder Palladium als Katalysator bei 
emer Temperatur zwischen 10 °C und 65 «C durchgefOhrt wild. Kataiysator bei 

8 " dalS d l Pa ! entans P rtiche 1 bis 7 » Herstellung von Verbindungen, dadurch gekennzeichnet. 

dass emeaus der folgenden Gruppe gewahfte Verbindung hergestellt wird: 

1-(4-AmincphenyO-3-acetyl^HT l ethyl-7,8-methylendioxy-3,4<lir l ydro-5 
- ^-Am^heny^-propionyM^et^ 

1-4-Acetylarninophenyl)-3-acetyl^ethyl-7.8-methylendioxy-3.4<lihydro-5H^ 
1- 4-Prorj.onylaminopheny^ 

r^"* ro ^ n ^ am, T sphe ^ ,) " 3 " ac ^^^ et ^ , - 7 '' 8 - me ^ e ^ i ^- 3 ^ dih * 

HJ^jrlaiTiinophe^ 
H4-Pr^oriylaminophefiylh3-fon^ 
-4-Jrfluoracety^ 

W^ycylamnopher^^ w^tto- 

NjWS-Acetyl^methyl-T.S-metr^ 

WW-Dirnet^ 

H4-(N.N<Bethvlglycyta^ 

H4-(1-Pynolidinoacety1amino)^heny0-3-acetyl-4-metbyl-7.8-methyier^ 

pinundseinWasserstoff-fumaratund *.o-oenzoaiaze 
H4<3lyeylarrinopheny^^ 

9. Verfahren zur Herstellung einer pharmazeutischen Komposition. die als Wirkstoff ein neues N-Acyl-2 3-benzodia- 

SS^^STr" F T' (0, worin R> R1 - R * r - r4 und die 9estriche,ten u »™ i imSS£. 

spruch 1 definiert snd. oder em pharmazeutisch annehmbares Saureadditionssalz davon vermischt mit in der 
pharmezeujschen Industrie allgemein verwendeten TrSgerstoffen und/oder ZusatzstoHen eS cteduroh 
g e kennz f chnet.da^ . 
Loh'J llrZ'H J? 9estr,chelten Unien wie im Patentanspruch definiert sind, oder ein pharmazeutisch 
Z£ET££ ureadd,t,0 " ssa ^ 1 davo "- taS-Mt durch Verwendung einer der im Patentanspruch 1 beTn 

S SSS^SSSr 11 " 3) ? D 'f ind6r P harmazeutischen lnd ^ a a »9 a ^in verwendaen Tragerstof- 
fen und/oder Zusatzstoffen vermischt und in eine pharmazeutische Komposition ObergefOhrt werden. 

10. Verfahren nach Patentanspruch 9. dadurch gekennzeichnet dass Kompositionen, die zur Blockierung von einem 
Oder mehreren stmulierenden Aminosaure-Rezeptoren in SSugetieren. die verminderte SSSS^SS. 
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saure-Neurotransmission brauchen. oder zur Behandlung von Epilepsie in Saugetieren. oder for die Behandluno 

M ^*< ^ugeteren durch Muskelreiaxafc/oder zur Benal^g 2SS 
ischanne (Stroke) in Saugetieren geeignet sind, hergestellt werden. 

^Tg Z X e n rSte,,Un9 ^ ^^^^^^ <*« allgemeinen Formel (V) wie im Pelentan- 
worin 

£S; J™ 0 "" Cm^^-. Di^^alkyD-amino, Pyrrolidino-, Phthalimido- oder Phenylgr^pe 
oder durch ein od* mehrere Halogenatom(e) substituiert ist: Oder R eine Benzoyl-. CydopropancarX 
C V4 Alkylcarbamoyl-oderPhenylcarbamoylgruppebedeutet. opancaroonyi, 

dadurch gekennzeichnet dass eine Nitroverbindung der Formel (IV) selektiv reduziert wi«J. 
Revendicattons 

Revendicatlons pour les Etats contractants suivants : AT, BE, CH, U, DE, DK, FR, GB, IT, LU, NL, SE 

1 . Derives de N-acyl-2.3-benzodiazepine de formule generale(l), 




(I) 



NR 3 R^ 



dans laquelle 

R signifie un groupe acyle aliphatique en C^. eventuellement substitue par un groupe methoxy cyano 

cartx«yle. am.no. alkylamino en di(alkyl en C^amino. pyrrolidino.phtha.inSo ou pS^S 
par unouplusieurs atomes d'halogene;oubien 

R estm groupe benzoyle, cyclopropancarbonyle. alkylcarbamoyle en ou phenylcarbamoyle; ou 

R est absent, lorsqull existe entre les atomes N(3) et C(4) une double liaison- 

« est un atome d'hydrogene; ou 

02 esl absent " lorsqu,il 6x18,6 entre ,es atom es N(3) et C(4) une double liaison- 

R signifie un groupe alkyle en C,. 3 ; ou 

61 R2 iiais r S entent enS6mble un 9r ° upe m6thyl6ne * entre ,es atomes N(3) * °< 4) 1 n,exist6 P as de double 
R* signifie un atome d'hydrogene ou un groupe acyle aliphatique en C, 4 ; 

represente un atome d'hydrogene; un groupe acyle aliphatique en d s 

H7 a .^ 6Ve^t ^ elle ^ men, SUbSttu6 par un 9roupe methox y' c y ano - carboxyle.amino. alkylamino en C, 4 
JKene; Cl ' 4)am,n °' PyTOlidin0 ' phthalimido ou P^ 6 ° u P* un ou plusieurs atomefj)' 

amsiqiTun groupe benzoyle. palmitoyle. cyclopropancarbonyle.alkylcarbamoyle en C,* ou phenylcar- 
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el les lignes en pointille represented des liaisons de valence eventuellement preserrtes avec cette restric- 

2L Sf TT 1588 ^ *?* ,iaiS ° n •*■ 168 at0meS N(3) * C(4 ' ^ R3 «■* *n 3 * 52 des 1. 
mesdhydrogene,ainsiqueleursstereo-isomeres 9 

et les sels d'addition acide(la ou c'est possible) de ces composes. 

2. Un compos6 choisi dans le groupe qui contient les composes suivants: 

1-(4^miriopheny0-3-acetyl-4-methyl-7.8-methylenedioxy-3.4^ 
H^n*h«ny0-3-propiortf^ 
H««6yamnoph^ 

H^orace^ 

22227* 1 ' (4 " 9,yCy,amin0ph6ny, ^ 3 - ac6t y , ^ m6tt V | - 7 .8- methylenedioxy-3.4-dihydro-5H.2.3-ben Z o- 

WN.N^me1hy1gly<^^ 

1-[4-(N,N^e1hylglycylamino)-phenyn-3-acetyM-me^^ 
H4;(1*y"°Mnoac^ 

25 zepineetsonfumaratetfhydrogeneetdela -yo.u-on ^-oenzooia 

Wycylaniinophen^^ 
pins. 



20 



3. 
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Une composition pharmaceutique qui contient a titre dingredient acttf un nouveau derive de N-acyl-2 3-benzodia- 
z6p,ne de tan* generate (0. dans laquelle R, R\ R 2 , * R< et les lignes en pointille sont d£am£ 
la revend-cation 1 .ou un sel d'addition acide de celui-ci acceptable du point de yiZmnrn^^JSSSSSl 
porteurs et/ou des additifs generalement utilises dans Industrie pharmaceutique aceutique - m6lan96 a des 

Precede pour preparer de nouveaux derives de N-acyl^S-benzodiazepine de formule generale (I). 

-R 

(i) 




NR 3 R* 



dans laquelle 

55 



Z^!!?!"" , 9r0UPe 8Cy !! a,iphatk ' ue en °i-6- eventuellement substitue par un groupe methoxy 
cyano,<arboxyle.am.no,alMaminoenC %4 ,di(alkylenC 1 . 4 )amino,pynolidi^ 
prtthalimido ou ph6nyle, ou bien par un ou 

plusieurs atome(s) d'halogene; ou R signifie un groupe benroyle. cyclopropancarbonyle. alkylcarba- 
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moyle en C,^ ou pheriylcarbamoyle; ou bien R est absent lorsqu'entre les atomes N(3) et C(4) il 

^ e j i ?^, U ^f SOn: , Tr ,e U " at0me < n * d «**»: °» R1 est absent, loesqu'ertre les atomes 
N(3) etC(4) 1 1 existeune double liaison; 

signifie un groupe alkyle en C^.ou 
R ^ R liateS 6 " 16 " 1 enSen * le 9r0upe met, V ene et «*• •« atomes N(3) et C(4) il n'existe pas de double 

signifie un atome dtiydrogene ou un groups acyle aliphatique en 4 - 
R represente un atome dtiydrogene; un groupe acyte aliphatique en ci. 6 . eventuellement substitue par 

un groupe methoxycyano, caiboxyle, amino, alkylamino en C M , 

di(alkyl en C M )amino, pyrrolidino. phthalimido ou phenyle. ou par un ou plusieurs 

atome(s) d'hatogdne; ainsi que R 4 signifie un groupe benzoyle. palmitoyle, cyclopropancarbonyle alk- 

ylcarbamoyleenCLsouphenylcarbamoyle.et <~>iyie,ai R 

iTS S C( V " 6)08,6 P3S ? d0Ub ' e HaiSOa ,0rSqu ' au8si bien R3 " ue R4 un atome d'hydrogene 

et leurs stereossomeres ainsi que leurs sels d'addition adde. caracterise en ce que 

a) un compose de formule (II) 




(II) 



NH 2 



rwpno £LZ acide «rboxylKjue al.phat.que en (J,*, eventuellement substitue par un groupe methoxy 

™ n ?SSr 0U P ^ °" ° U P ' USieUrS at ° me(S) «""**"•: ou avec de?acide benzolque cydo 
propaneo.boxyl.que ou pabntmque ou avec un derive r6actif de ceux-ci; et si cela est desire en faisant rea- 
g.r un nouveau comport ainsi obtenu de formule generale (I), dans laquelle R 4 represente un groupe acyle 
a phatque en Cl . s substitue par un atome d'halogene, avec une alkylamine m%+ une diff en C 
4 )am.ne ou une pynol.d.ne, afin d'obtenir des composes de formule generate (I) 

dans laquelle R , R et les lignes en pointlle sort definis comme ci-dessus. R 4 signifie un groupe acyle 

en C M . d.(alkyl en C^ammo ou pyrrohd.no ou un ou plusieurs atome(s) d"halogene; ou un groupe benzoyle 
cyclopropanecamonyle oupalmtoyle; R et R 1 sort absents, et entre les atomes N(3) et C(4)L^une dou 



b) on acyle un compose de formule g6n§rale (III), 
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dans laquelle 

R 4 est defini comme ci-dessus, avec un acide caitooxylique aliphatique en C w eventuellenient substi- 
tue par un groupe methoxy, 

cyano, carboxyle ou phenyle, ou par un ou plusieurs atome(s) d'halogene; ou avec de I'acide benzoTque 



ou 



cyclopropanecarboxylique ou avec un derive reactif de ceux-ci; et, si cela est desire, en faisant reagir 
un nouveau compose ainsi obtenu de formule generale (I), dans laquelle R 4 signrfie un groupe acyle aliphati- 
que er id* substiueparun atome d'halogene, avec uneaikylamineen d. 4 , unedi(alkyl en C, 4 )amineou une 
pyrrohdine. afm d'obtenir des composes de formule generale (I), dans laquelle R 1 , R 2 , R 3 . r< et les lignes en 
point lie sont 

definis comme ci-dessus, R represente un groupe acyle aliphatique en d* eventuellement substitue 
par un groupe methoxy. cyano. carboxyle. phenyle. alkylamino en d. 4 . di(alkyl en diamine ou pyrrolidine 
ou par unou plusieurs atome(s) d"halog6ne; 

double^i»n 9r ou Pe ben20yle ° U < V*»«^«»*onyle: et entre les atomes N(3) et C(4) il n'existe pas de 



c) on acyle un compose de formule (II) avec un acide N-phthaloylamine de formule g6nerale (VI), 



(VI) 




N— (CH ) n — COOH 
C U 
V 



dans la ? u «"* R ! re P r6se "te un atome d'hydrogene ou un groupe alkyle en C u et n signrfie 1 en cas 
d antes a-am.nes tandis que R signrfie un atome d'hydrogene et n signrfie un nombre entier de 2 a 5 en cas 
dacides |5-e-am.nes.et. si cela est desire, on enleve le groupe phtaloyle afin d'obtenir des composes de for- 
mule generale (I), 

dans Quelle R 2 et les lignes en pointille sont comme dgfinis ci-dessus. R 3 signrfie un atome d'hydro- 
gene R signrfie un groupe acyle aliphatique en d-e, substitue par un groupe amino ou phthalimido aussi 
Dien n que R sont absents, et il existe une double liaison entre les atomes N(3) et C(4); ou 

d) on acyle un impose de formule generale (III), dans laquelle R 4 est defini comme ci-dessus, avec de I'acide 
N-pMhaloyl-amine de formule generale (VI), dans laquelle en cas tfacides a-amines R 5 represente un atome 
dnydrog 6ne ou un groupe alkyle en C M et n est egal a 1 . tandis qu'en cas d'acides p-eamines R 5 signrfie un 
atome d nydrog&ne et n est un nombre entier de 2 a 5. 

et si cela est desire, on enleve le groupe phthaioyle. afin d'obtenir des composes de formule generale 
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(I), dans laquelle R 1 , R 2 et !es lignes en pointill§ sont dtfinis comme ci-dessus, R 3 signifie un atome d'hydro- 
g6ne, R est d§fini comme ci-dessus k Texception de I'hydrog&ie. R repr6sente un groupe acyle aliphatique 
en d. 6 substitu§ par un groupe amino ou phthalimido. et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou 

e) on fait r6agir un compos6 de formule (II) avec un isocyanate d'alkyle en C^s ou avec un isocyanate de ph§- 
nyle. af in d'obtenir des compos6s de formule g6n6rale (I), dans laquelle R 2 et les lignes en pointing sont d#inis 
comme ci-dessus, R 3 signifie un atome d'hydrogfcne, R 4 reprSsente un groupe aikylcarbamoyle ou ph6nylcar- 
bamoyle en d.5, R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une double liaison; ou 

f) on fait r6agir un compost de formule g6n6rale (III), dans laquelle R 4 est d§fini comme ci-dessus, avec un 
isocyanate d'alkyle en C-,.5 ou un isocyanate de ph§nyle afin d'obtenir des composes de formule g6n6rale (I), 
dans laquelle R 1 et R 2 et les lignes en pointilte sont d6f inis comme ci-dessus, R 3 repr6sente un atome d'hydro- 
gfcne, R 4 est d§fini comme ci-dessus k I'exception de Itiydrogfcne, R reprSsente un groupe aikylcarbamoyle ou 
ph6nylcarbamoyle en C^g, et entre les atomes N(3) et C(4) il n'existe pas de double liaison; 

ou 

g) on r&Jurt de manfere selective un compost de formule g6n&ale (IV) 




(IV) 



N02 



en un nouveau compost de formule g6n6rale (V) 




(V) 



N0 2 



dans laquelle R repr6sente un atome d'hydrog^ne, ensuite ou bien on acyle un compos6 ainsi obtenu 
de formule g6n6rale (V) par Implication d'un des proc6d§s ci-dessus b), d) ou f) et on r6duit le groupe nitro du 
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nouveau composd ainsi obtenu de formule g6n6rale (V). 

dans laquelle R est defini comme ci-dessus. en un groupe amino, ou bien on reduit d'abord le groupe 

T 22 2 3Clrte 16 com P° s6 obtenu de **mAQ generate (III), dans laquelle R 4 represented 

IT*1T? ,' Pa L!' a S"^° n d ' U 4 n d6S P™ 0 " 68 b) ' d) ou *>' 8,1,1 d,obtenir des de formule 

SEXS" danS w ' aquel,e R ' et R4 ■•««. dHydrogene.R2. R et les lignesTn pointille sont 

d #™s comme c«iessus.et entre les atom*^^^ 6001 

h) on acyle un nouveau compos6 de formule generate (I), dans laquelle 
R. R . R et les lignes en pointille sont definis comme ci-dessus. 
10 R 3 et R 4 signifient un atome d'hydrogfcne, et entre les 

atomes 01(3) et C(4) il n'existe pas de double liaison, avec un acide carboxylique aliphatique en ft « eventuel- 
lement substrtu6 par un groupe methoxy. cyano ou carooxyle ou par un ou plusieurs atome(s) d'haJogene- ou 
S^S^SS^' °" "** * **** d '° btenir d6S ""l*"* * forrmSe gene- 

R 1 . R 2 et R 3 et les lignes en pointille sont definis comme ci-dessus. R et R 4 signifient un groupe acyle 
251 ^fcl J;- 6 | 6v f tue,,ement subsW "6 par un groupe methoxy. cyano ou ca/boxyie ou par un ou plu- 
s.eurs atom(s) dhalogene; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il n'existe pas de double 
1 1 3j son, ou 

on fait r6agir un nouveau compos6 de formule g6n6rale (I), dans laquelle 

R, R R et les lignes en pointing sont dtfinis comme ci-dessus t R 3 et R4 signifient un atome d'hydro- 
gene, et entre les atomes 

USSSSl!!^ Ste P 88 de do " ble liaison ' avec un isocyanate d'aJkyle en C M ou un isocyanate de phenyle. 

Tlf^J dS formU ' e 9enerale {,) ' dans lac ' uel,e R1 • r2 * ,es "Ones en pointille sont definis 

comme c-dessus. R represente un groupe acyle aliphatique en ft* eventuellement substitue par un groupe 
methoxy. cyano ou carboxyle ou par un ou plusieurs atome(s) d'hajogene; ou un groupe benzoyle- R 3 reoTe- 
sente un atome d'hydrogene; R 4 signrfie un groupe alkylcarbamoyle en ft. 5 ou un groupe phenylcaibamTvle- 
et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou pnenyicaroamoyie, 

j) on acyle un nouveau compose de formule g6n6rale (0. dans laquelle 

R R et les lignes en pointille sont d«inis comme ci-dessus. R 3 et R 4 signifient un atome d'hydrogene 
et entre les atomes ' 

N(3) et C(4) il. n'existe pas de double liaison, 

avec un acide N^hthaloylamine de formule generale (VI). dans laquelle en cas dacides «-amines R 5 epre- 

sente un atome d hydrogene ou un groupe alkyle en C M et n est egal a 1 , et en cas d'acides p-e- amines^ 

USES'!!! < J y ^? ine 81 n est un nombre en « er de 2 a 5. et si cela est desire, on enleve le groupe 
phtnatoyle. afin d'obtenir des composes de formule g6nerale 

(0, dans laquelle R 1 . R 2 et les lignes en pointille sort definis comme ci-dessus. et R represente un 
groupe acyle aliphatique en ft* eventuellement substitue par un groupe methoxy. cyano ou carboxyle ou par 
un ou plus.eurs atome(s) d'halogene; ou un groupe benzoyle; R 3 represente un atome d^rSenTR 4 TeZ- 

8 N(3Tet U C ( ^^^^^ 

et si cela est desir6, on convertit une base de formule generale (I), 
obtenue par Pun quelconque des precedes a) a j), en un sel d'addition acide. 

™ a 6 N el °H ' a r8 l endica « on 4 ' procede a > ou b >- ^acterise en ce que Con effectue I'acylation dans un solvant 

SEES ? P f ren ? 5 dU dichloromethane ' avec " n acide carboxylique en la presence de dicyclohe^ 
catbodiimide a une temperature comprise entre 10 et 30 C. ^ y 

^HH^2 la ; evendica * ion 4 " P roc6de a > °" b >- caract^e en ce que Ion effectue I'acyalation en la presence 
Zl n ?? J Tlf 1 e " mettant e " ° eUVre dS '' anhydride d ' acide de I'anhydride ou du chlo- 

emre O C^ iSc 6VentUe " ement 60 ' 8 ^ance d 'un agent liant les acides a une temperature comprise 

Mm™™ ' a rSVendiCati0n 6 ' n™**^ ^ que Con effectue la reaction dans du chloroforme ou du dichlo- 

Procede selon la revendication 4. procede e) ou f). caracterise en ce que Con effectue I'acylation additive en met- 
tant en oeuvre un rsocyanate d'aJkyle ou de phenyle convenable dans du dimethylformamide. dans du benzTnTol 



20 



25 



30 



35 



40 



45 



50 6. 



55 7. 



57 



EP 0492 485 B1 



du dichloromethane k une temperature comprise errtre 15 C et 100 C . 

9 ' !^?l Se,0r ! la n r ^ endication 4 - Pr«^6g). caracterise en ceque I'on effectue la reduction selectivedu compose 
nrtro de formule (IV) en meflarrt en oeuvre du borohydrure de sodium dans une solution dalcool aliphatique en C,. 

Sns^e 1 0 C« S C 9 P ^ We * n ^ IR ^ ywde ^ um ^ ed ^'^auneten^rature 

^IStZf dU °°T!* Pharmaceutique selon la revendication 3. caracterise en ce que Con ajoute a 
S e p n E l 4 6d ! ^ctrfunnouvea " derive deN-acy1-2.3-benzodiaze^^ 

JL T 9n H?f 90 f 6 wnt d6finis comme dans la 1 • ou un sel d'addition adde de ceu* 

nnS^h^ 1 ^f B 7«* u *»* avec des ^eurs et/ou additifs generalement mis en oeuvre dans 
I Industrie pharmaceutique, et I'on les convertrt en une composition pharmaceutique. 

12 " ° 6 T de L compos6s P r6 ? ar6s selon les revendications 1 a 8, pour preparer des medicaments, en parti- 

dune S?n Ua ?. Un 00 P ^ f6CePteUrS mMmn d ' acide "** chez das «»■«'» ^nt bSn 
d une diminution de la neurotransm IS sion excltatrice d'acide amine, ou ceux aptes a trailer Tepilepsie chez les 

° U . C6UX "S? ! *f r ,6S SPa8m6S de ' a mu8CU,atura squelettique chez les mammtferes par la 
relaxation musculaire ou a traiter I'ischemie cer&rale (stroke) chez les mammiferes. 

13 ' laqudle * N ' acy| - 2 ' 3 - benzodiaz6 P ine de tormul * S^nerale (V) comme decrits dans la revendication 4. dans 

R reprfeente un atome d"hydrogene ou un groupe acyle aliphatique en C^. eventuellement substitue par un 
S^TEE? Cyan °' carbox y! e -. amino - alkylamino en di(afky1 en Cl . 4 )amino. pyrrolidine, phthali- 

™^ P ^.!' ° U P at ° me(S) d ' hal °9 6ne -- ° u R r eP^e un groupe benzoyle, cydo- 

propancart»nyle.alkyl<arbamoyleenC 1 . 5 ouphenylcarbamoyle. 

Revendications pour les Etats contractants suivants : GR, ES 

1 . Procede pour preparer de nouveaux derives de N-acyl-2.3-benzodiaz6pine de formule g6nerale (I). 

R2 



— Cr 




i w 



NR J R 



3oA 



dans laquelle 



represente un groupe acyle aliphatique en C,.* eventuellement substitue par un groupe methoxy 
cyano, carboxyle. amino, alkylamino en C,. 4 , di(alkyl en C^amino, pyrrolidino,phthalimido ou ph§- 
nyle. ou b.en par un ou plusieurs atome(s) d'halogene; ou R signifie un groupe benzoyle cydo- 
propancarbonyle. alkylcaibamoyle en C,. 5 ou phenylcaibamoyle; ou bien R est absent lorsqu'entre 
les atomes N(3) et C(4)il existe une double liaison; ^ 
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R signffie un atome d'hydrogSne; ou R 1 est absent, loesqu'entre les atomes N(3) et C(4) il existe une 

double liaison; 
R 2 signifie un groupe alkyle en ou 

R 1 et R 2 represented ensemble un groupe methylene et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

R 3 signifie un atome d'hydrog&ne ou un groupe acyle aliphatique en C^; 

R 4 represents un atome dtiydrogfcne; un groupe acyle aliphatique en C^, eventuellement substitue par 

un groupe methoxy, cyano, carboxyle. amino, alkylamino en C M , di(alkyl en C M )amino, pyrrolidino, 
phthalimido ou phenyle, ou par un ou plusieurs atome(s) dlialogene; ainsi que Fr signifie un groupe 
benzoyle, palmitoyle, cyclopropancarbonyle, alkylcarbamoyle en ou phenylcarbamoyle; et les 
lignes en pointilie signifient des liaisons de valence eventuellement pr6sentes avec cette restriction 
qu'entre les atomes N(3) et C(4) il n'existe pas de double liaison, lorsqu'aussi bien R 3 que R 4 signifient 
un atome d'hydrogene.et leurs st6r§o-isom§res ainsi que leurs sels d'addition acide, caract6ris6 en ce 
que 

a) un compose de formule (II) 




(ID 



NH2 



avec un acide carboxylique aliphatique en C^, eventuellement substitue par un groupe methoxy, 
cyano, carboxyle ou phenyle ou par un ou plusieurs atome(s) d'halogfcne; ou avecde I'acide benzoTque, cyclo- 
propane-carboxylique ou palmitinique ou avec un derive reactif de ceux-ci; et, si cela est desire, en feisant r6a- 
gir un nouveau compose ainsi obtenu de formule g6n6rale (I), dans laquelle R 4 represente un groupe acyle 
aliphatique en C^g substitue par un atome d'halogene, avec une alkylamine en C^, une di(alkyl en 
4 )amine ou une pyrrolidine, afin d'obtenir des composes de formule g6n6rale (I) 

dans laquelle R 2 , R 3 et les lignes en pointilie sontdefinies comme ci-dessus, R 4 signifie un groupe acyle 
aliphatique en C^ 6 , eventuellement substitue par un groupe methoxy, cyano, carboxyle, ph6nyle, alkylamino 
en d.4, cfi(alkyl en C^amino ou pyrrolidino, ou un ou plusieurs atome(s) dfcalogene; ou un groupe benzoyle, 
cyclopropanecarbonyle ou palmitoyle; R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une dou- 
ble liaison; 

b) on acyle un compose de formule g6nerale (III), 
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dans laquelle 

R 4 est dtfini comme d^essus, avec un acide carbaxylique aliphatlque en 6verrtuellement substi- 
tu§ par un groupe mSthoxy, cyano. carboxyle ou phSnyle, ou par un ou plusieurs atome(s) d'halogSne; ou avec 
de I'acide benzoique ou cyclopropanec^rboxylique ou avec un d§riv£ r6actif de ceux-ci; et si cela est d6sir6, 
en faisarrt r6agir un nouveau compost ainsi obtenu de formule g$n6rale (I), dans laquelle R 4 signtfie un groupe 
acyle aliphatique en substitu6 par un atome dtialogSne, avec une alkylamine en C^. une di(alkyl en 
4 )amine ou une pyrrolidine, afln d'obtenir des composes de formule g6n§rale (l),dans laquelle R 1 , R 2 , R 3 , R 4 
et les llgnes en pointilte sont d6f inls comme ci-dessus, R reprSsente un groupe acyle aliphatique en d e , 6ven- 
tuellement substituS par un groupe m&hoxy, cyano, carboxyle, phSnyle, alkylamino en C M , di(alky1 en d 
4 alkyl)amino ou pyrrolidino, ou par un ou plusieurs atome(s) d'halog^ne; 

ou un groupe benzoyle ou cyclopropanecarbonyle; et entre les atomes N(3) et C(4) il n'existe Das de 
double liaison; ou 

c) on acyle un compos6 de formule (II) avec un adde N-phthaloylamin6 de formule generate (VI), 



(VI) 




dans laquelle R 5 repr6sente un atome d'hydrogfcne ou un groupe alkyle en C M et n signifie 1 en cas 
d'acides a-amin6s. tandis que R 5 signifie un atome dtiydrogSne et n signifie un nombre entier de 2 a 5 en cas 
d'acides p-e-amin6s t et, si cela est d§sir6, on enteve le groupe phtaloyle afin d'obtenir des compos6s de for- 
mule g6n6rale (I), 

dans laquelle R 2 et les lignes en pointing sont comme d6f inis ci<iessus, R 3 signifie un atome d'hydro- 
gfcne, R signifie un groupe acyle aliphatique en C^, substitu6 par un groupe amino ou phthalimido, aussi 
bien R que R sont absents, et il existe une double liaison entre les atomes N(3) et C(4); ou 

d) on acyle un compos6 de formule g6n6rale (III), dans laquelle R 4 est dtfini comme ci-dessus, avec de I'acide 
N-phthaloyl-amin6 de formule g6n6rale (VI), dans laquelle en cas d'acides a-amin6s R 5 repteente un atome 
d'hydrogfcne ou un groupe alkyle en et n est 6gal k 1 , tandis qu'en cas d'acides p-e-amin6s R 5 signifie un 
atome d'hydrog£ne et n est un nombre entier de 2 d 5, 

et si cela est d6sir6, on enl6ve le groupe phthaloyle, afin d'obtenir des compos6s de formule g§n6rale 
(I), dans laquelle R , R 2 et les lignes en pointing sont dtfinis comme ci^Jessus, R 3 signifie un atome d'hydro- 
gfcne, R est d§f ini comme ci<Jessus a Texception de I'hydrog&ne, R repn§sente un groupe acyle aliphatique 
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en C^s substitu6 par un groupe amino ou phthalinrrido, et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou 

e) on fait rSagir un compost de formule (II) avec un isocyanale d'alkyle en Cj.s ou avec un isocyanate de ph§- 
nyle, af in d'obtenir des composes de formule g6n6rale (I), dans laquelle R 2 et les lignes en pointilte sont d6f inis 
comme ci-dessus, R 3 signif ie un atome d'hydrog&ie, R 4 repr6sente un groupe alkylcarbamoyle ou ph6nylcar- 
bamoyle en C^ 5 , R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une double liaison; ou 

f) on fait r6agir un compost de formule g6n§rale (III), dans laquelle est R 4 est dtfini comme ci-dessus, avec 
un isocyanate d'alkyle en C-j.s ou un isocyanate de ph§nyle af in d'obtenir des composes de formule g§n6rale 
(I), dans laquelle R 1 et R 2 et les lignes en pointilte sont dMinis comme ci-dessus, R 3 repr6sente un atome 
d*hydrog£ne. R 4 est d6fini comme ci-dessus k I'exception de ItiydrogSne, R reprSsente un groupe alkylcarba- 
moyle ou ph6nylcarbamoyle en C^. 5 , et entre les atomes N(3) et C(4) il n'existe pas de double liaison; 

ou 

g) on r6durt de manfere selective un compost de formule g6n6rale (IV) 




(IV) 



N02 



en un nouveau compost de formule g6n6rale (V) 




N0 2 



dans laquelle R repr^sente un atome d'hydrog&ne, ensuite ou bien on acyle un compost ainsi obtenu 
de formule g§n§rale (V) par I'application d'un des proc&tes ci-dessus b), d) ou f), et on r6duit le groupe nitro 
du nouveau compose ainsi obtenu de formule ggngrale (V), 

dans laquelle R est d6fini comme ci<lessus, en un groupe amino, ou bien on r§duit d'abord le groupe 
nitro et ensuite on acyle le compost ainsi obtenu de formule g§n§rale (III), dans laquelle R 4 repr^sente un 
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atome d'hydrogene. par Implication d'un des precedes b). d) ou f). afin d'obtenir des composes de formula 
g6n6rale (0, dans laquelle R . R 3 . et R 4 signifient un atome d'hydrogene, R 2 , R et les lignes en pointille sort 
dermis comme ci-dessus, et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

h) on acyle un nouveau compose de formule g6nerale (0, dans laquelle 
R, R 1 , R 2 et les lignes en pointing sort definis comme ci-dessus, 

R et R 4 signifient un atome dliydrogene, et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison, avec un acide carboxylique amiphatique en C^, eventuellement substitue par un groupe methoxy, 
cyano ou carooxyle ou par un ou plusieurs atome(s) dTialogene; ou avec un acide benzolque; ou avec un 
derive reactif de celui-ci, afin d'obtenir des composes de formule generale (0, dans laquelle 

R . R et R et les lignes en pointill6 sort definis comme ci-dessus, Ret R 4 signifient un groupe acyle 
ahphatique en d. 6 eventuellement substitue par un groupe methoxy, cyano ou carboxyle ou par un ou plu- 
sieurs atom(s) d-halogene; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou on fait reagir un nouveau compose de formule g6n6rale (I), dans laquelle 

R, R . R et les lignes en pointille sort definis comme ci-dessus, R 3 et R4 signifient un atome d'hydro- 
gene. et entre les atomes N(3) et C(4) il n'existe pas de double liaison, avec un isocyanate d'alkyle en C, s ou 
un isocyanate de ph6nyle, afin d'obtenir des composes de formule generate (0. dans laquelle R 1 R 2 et les 
lignes en pointille sort definis comme ci-dessus, R represente un groupe acyle aliphatique en C 5 6 eventuel- 
lement substitue par un groupe methoxy, cyano ou carooxyle ou par un ou plusieurs atome(s) d'haJogene- ou 
un groupe benzoyle; R 3 represente un atome d'hydrogene; R 4 signifie un groupe alkylcaroamoyle en C, 5 ou 
un groupe phenylcarbamoyle; et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

j) on acyle un nouveau compose de formule generate (0. dans laquelle 

R 1 . R 2 et les lignes en pointille sort definis comme ci-dessus, R 3 et R 4 signifient un atome d'hydrogene 
et entre les atomes N(3) et C(4) il n'existe pas de double liaison, avec un acide N-phthaloylamin6 de formule 
generale (VI), dans laquelle en cas d'acides o-amines R 5 epr6serte un atome d'hydrogene ou un groupe alk- 
yle en C,. 4 et n est egal a 1 , et en cas d'acides p-e- amines R 5 signifie un atome d'hydrogene et n est un nom- 
breentierde2a5, et si cela est desire, on enlevele groupe phthaloyle, afin d'obtenir des composes de formule 
generate (I), dans laquelle R 1 , R 2 et les lignes en pointille sort definis 

comme ci-dessus, et R represente un groupe acyle aliphatique en C U6 , eventuellement substitue par 
un groupe methoxy, cyano ou carooxyle ou par un ou plusieurs atome(s) d'halogene; ou un groupe benzoyle- 
R represente un atome d'hydrogene, R 4 represente un groupe acyle aliphatique en C, 6 , substitue par un 
groupe amino ou 

phthalimido, et entre les atomes N(3) et C(4)il n'existe pas de double liaison, 
et si cela est desire\ on convertit une base de formule generate (I), 
obtenue par I'un quelconque des precedes a) a j), en un sel d'addition acide. 

Proc6de selon la revendication 1. precede a) ou b). caract6rise en ce que I on effectue I'acylation dans un solvart 
convenable. de preference dans du dichloromethane. avec un acide carboxylique en la presence de dicyclohexyl- 
caroodiimide a une temp6rature comprise entre 10 et 30 C . 

Procede selon la revendication 1, precede a) ou b), caracterise en ce que I on effectue I'acylation en la presence 
ou en I absence d'un solvart, en mettant en oeuvre de I'anhydride d'acide carooxylique, de (anhydride ou du chlo- 
rure d'acyle m6lang6s, eventuellement en la presence d'un agent liant les acides a une temperature comprise 
entre 0 C et 150 C . 

Proc§de selon la revendication 3. caracterise en ce que I'on effectue la reaction dans du chloroforme ou du dichlo- 
romethane. 

Proc6d6 selon la revendication 1, proc§d6 e) ou 

f). caracterise en ce que I'on effectue I'acylation additive en mettant en oeuvre un isocyanate d'alkyle ou de phenyle 
convenable dans du dim6thylformamide. dans du benzene ou du dichloromethane a une temperature comprise 
entre 15 C et 100 C . 

Proc6de selon la revendication 1 . procede g), caracterise en ce que Ton effectue la reduction selective du compose 
nitro de formule (IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcool aliphatique en C v 
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7. Procede selon la revendication 1 , precede g) ou revendication 3, caract6ris6 en ce que I'on effectue la reduction du 
groupe nitro du compost de formule generate (V) dans un milieu m6thanolique. en mettant en oeuvre de I'hydra- 
zine ou de I'hydrate d'hydrazine, en la presence de nickel Raney ou de palladium k titre de catalyseur k une tem- 
perature comprise entre 10 C et 65 C . 

8. Un compose selon Tune quelconque des revendications 1 k 7, caracterise en ce que I'on prepare un compose 
choisi dans le groupe comprenant les composes suivants: 

1-(4-aminophenyQ-3-ac6tyl-4-me^ 

H4-aminoph6nyl)-3-propionyl-4-m6t^ 

1-(4-ac6tylaminopher^-3-acetyl-4-m6tr^-7,8-methyiened 

1 -(4-propionyiaminophenyl)-3i^ 

1-(4i5ropionylaminoph6nyl)-3-ac6tyl-4-m^ 

H4-ac6tylaminoph6nyl)-3-propionyl-4-m^ 

H4iDropionylaminophenyl)-3-formyW^ 

1-(4-trifluorac6tylaminoph6ny!)^ 

hydrochlorure de 1 -(4-glycylaminophenyl)-3-acetyl-4-methyl-7 ( 8- methylendioxy^3.4-dihydro-5H-2 t 3-ben2odia- 
zepine, 

NM4-(3-ac6tyl-4-m6thyl-7,8-m6thyie^^ 
bamide, 

H4-(N,N-Dim^lglycylamino)iDhen^ 
zepine, 

1-[4-(N,N-d6thylglyctf^^ 
pine, 

H4-(1-pyrolidinoac6tylamino)^ 

z6pine et son fumarated'hydrogene etde la 1-(4-glycylaminophenyl)-3-m6thyl-<aroamoyl-4-m6trryl-7,8-methy- 
ienedioxy-3.4-dihydro-5H-2 f 3-benzodiaz6pine. 

9. Procede pour preparer une composition pharmaceutique contenant k titre d'ingredierrt actif un nouveau derive de 
N-acyl-2,3-benzodiazepine de formule g6nerale (I), dans laquelle R, R 1 , R 2 , R 3 t R 4 et les lignes en pointiH* sont 
definis comme dans la revendication 1 , ou un sel d'addition acide de celui-ci acceptable du point de vue pharma- 
ceutique melange k des porteurs et/ou additifs gen6ralement utilises dans I'industrie pharmaceutique, caracterise 
en ce que Ton met en oeuvre a titre d'ingredierrt actif un nouveau derive de N-acyl-2.3-benzodiaz6pine de formule 
g6n6rale(l) t dans laquelle R, R 1 , R 2 , R 3 , R 4 et les lignes en pointiiie sont d6f inis comme dans la revendication 1 , 
ou un sel d'addition acide de celui-ci acceptable du point de vue pharmaceutique, melange k des porteurs et/ou 
additifs generalement utilises dans Industrie pharmaceutique, prepare par la mise en oeuvre de I'un quelconque 
des proced6s a) k j) tels que revendiqu6s dans la revendication 1 , avec des porteurs et/ou additifs g6n6ralement 
utilises dans I'industrie pharmaceutique, et on les convertit en une composition pharmaceutique. 

10. Procede selon la revendication 9, caracterise en ce que Ton prepare des compositions aptes k bloquer un ou plu- 
sieurs recepteurs excitateurs d'acide amine chez des mammiferes ayant besoin d'une diminution de la neurotrans- 
mission excitatrice d'acide amine, ou ceux aptes k traiter repilepsie chez les mammiferes, ou ceux aptes a traiter 
les spasmes de fa musculature squelettique chez les mammiferes par la relaxation musculaire ou k traiter I'ische- 
mie cer6brale (stroke) chez les mammiferes. 

11. Procede pour preparer des derives de N-acyl-2,3-benzodiazepine de formule generate (V) tels que definis dans la 
revendication 1, 

dans laquelle 

R represente un atome d'hydrogene ou un groupe acyle aliphatique en C^, eventuellemerrt substitue par un 
groupe methoxy, cyano, carboxyle, amino, alkylamino en 0^ di(alkyl en C^amino, pyrrolidino, phthali- 
mido ou phenyle, ou par un ou plusieurs atome(s) d'halog6ne; ou R represente un groupe benzoyle, cyclo- 
propancarbonyle, alkylcarbamoyle en ou phenylcarbamoyle, caracterise en ce que I'on r6duit de 
maniere selective un compose nitro de formule(IV) 
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